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FOREWORD

The use of immmofluorescence, or fluorescent antibodies, was initisted by Dr.
Albert H, Coons and his co-workers in 1942. Dr. Coons has modectly stated thati making
antibodies fluorescent was "simply another varietion of their use as reagents for the
identification of specific antigen. . . ." However, this "variation" has proved to be
cne of immense significance to modern immmnology. Its importance lies in the wedding

of the two broad areas of investigation, morphology ard immnology, thus allowing the
detection of immwmologic reactions at the cellular level.

The expanding volume of literature covering uses of immmofluorescence bears wit-

ness tc the value of the technique. Through 1954 only ebmut 4D articles had veen pub-

ished, In the next two years 58 articles ere published. In 1957 and 1956 there were
83 and 96, respectively. By 1961 this figrre had risen to wore than 260 in that one

yagr alone, Apparently more than 400 articles per year can be expected for 1964 and
1565.

It would be virtually impossible to cite every article that refers to the use of
immmnofluorescence, but an attempt has been made in this six-volume snnotated bibliog-
raphy. Fifteen languages are represented, and more than 150 jourmals hsve been segrched.
Six abstracting journals have been included in the sesrch. Tranclstions were provided
by seversl co-workers, govermment translating services, and the compiler., The earliest
entry is dated 1905; significant publicetions through 1962 are incliisd., Subsequent en-
+ries are being compiled and will be incorporated into revisions of this biblicgraphy.
The additions will, no doubt, increase considerably the bulk of these voliumes.

The bibliography i1s intended to aid investigators in following the expanding mass
of literature on the technique snd to improve their skill in its use. The entire pub-
lication, Miscellaneous Publication 3, carries the title: “Immnofluorescence, an An-
notated Bibliography." The subtitles for the six volumes are: Volume I, "Pacterial
Studies"; Volume IX, "Viral Studies"; Volume III, "Studies of Fungi, Metozmoe, Protozoa,
and Rickettsiae"; Volume IV, “"Studies of Animal Physiology"; Volume V, "Di.gnost.c Ap-
plications and Review Articles"; and Volume VI, "Technical Procedures.” Each of the
volumes is subdivided into subject categories that should, hopefully, aid the reader in
finding pertinent information in his field of interest without his spending undue time
in scamning superfluous citations. Articles within subject categories are arranged al-
phebetically by senior author.

Accession numbers in eech volume were agsigned to articles by tens to aillow rocm
for expansion in subsequeni editions. Accession mammbers within each volure are consec-
utive throughout that volume, so the volume number must accompany the accessiin mumber
to identify an entry ummistaksbly. Entries applicable to more then one sudject xategory

appear more than once, and these will have an accession mumber for each placement in the
volumes,

A complete author index is included in each volume; the authorts nsme is listed
with the accession numbers of the entries with which he is associated. The asterisk
designates those for which he is senior author,
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The second parts of Volumes V and VI contain omiy relerences %o articles printed
in the other four volumes. 4s in the other volumes, the references ars placed in sutject .
categories, an' are arranged alphabetically by senior author within caiegories. The
anthors, the yeur of publication, and the volume and sccession number axe snown to ine
dicate where the complete entry can be found.

For brevity, certain ebbreviations in cormmon usege in this field have been used
rather than the more ponderous longer form, For unmistekable identification, they are

listed bhelow.

DANS a. l-dimethylaminonephthalene~S-sulfonic acid
b. 5-dimethylamino-l-naphthalene sulfonic acid or its sulfonyl
chioride forn.

RB 200 a. lissamine rhodamine RB 200
b. 1lissamine rhodsmine B 200
¢, lissamine rhodeamine B
d. sulphorhodemine B
e. acid rhodamine B

= FIC fivorescein isocyanate

: FITC fluorescein isothiocyanate

S T fluorescent treponarel antibody

i; FTA-200 a medification of the above based on serum d&ilution.
£ PAP primary atypical pneumonia

5 PAS para-aminosalicylic acid

: PPS phosphate-tuffered saline

TPFA Treponens. pallidum fluorescent antibody
TPI Trepconema pallidum immobilization

Generally, the citations follow the format prescribed by the second edition of
) "Style Manual for Biological Jjournals," American Institute of Biological Sciences, 2000
P Street, N.W., Washington, D.C., 20036. Atbreviations follow "Americun Standard for
Periocdical Title Abbreviations, 239.5-1363, American Siendards Association Incorpo-
rated, New York,

The ccmpiler started collecting this information in 19%0 while he was stationed at
+vhe .S. Army Biological Laboratories, Fort Detrick, Frederick, Maryland. Since his
transfer 10 the Naval Medical Research Institute, Bethesda, Maryland, in 1963, he has
continued this work with the encouragement and support of toth installaticns.

The. informetion in these volumes was originaelly recorded on ccded Keysort cards.
With the compilation of this putlication, the citations and annotations have been trasn-
scribed on punched tape for conversion to auntometic data vrocessing and for use in up-
; dating later editions, Each entry is coded for recall by authors, date, title, and
) scurce publication to aliow compilstion of more selective listings.

Readers are invited to repcrt errcrs or suzgest added entries to the ccmpiler or to
Editoriel Branch, Technical Informstion Division, U.S. Army Biological Ieboratories,
Frederick, Marylend, 21701, for improvement of the subsequent editiocns.
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ABSTRACT

This volume is one of a series of six annotated tibliographies on various aspects
of immncfluorescence and its use. Citations cover the period 1905 through 1962.
Velume IV cuntains 432 annoiated liverature citetions, arranged according to major
subject aress, snd & complete author index.
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I. COLIAGEN DISEASE

10

Alexander, W,R.M.; Bremmer, J.M.; Duthie, J.J.R. 1960.

Incidence of the antinuclear
factor in human sera. Ann. Rheum, Dis. 19:338-350.

4 sensitive method employing FA is described for the detection of antinuclear factor,
ANF, in human serum in 1,116 cases,

ANF was present in all disseminated lupus erythem-
atosus patients as well as in some cases of poiyarteritis nodosa, dermatomyositis, and
scleroderms. It vas present in 65 per cent of rheumatoid arthritis patients and in

varying percentages of »etients with other arthritic conditicns, a variety of other

diseases, and in 4 per cent of apparently normal individuals, The incidence of ANF in
rheuratoid arthritics was highest in patients with active diszase. The possible signif-
icance of these results is discussed.

20

Alexander, W.k.M.; Potter, J.L. 1961. Antinuclear factor. Lancet 1:830-831.

Using the Coons technique for demonstrating entinuclear factor and assuming the reaction
to be antigen-antibody in nature may lead to false conclusioms.

Labeled plant and anim=l
enzymes in some instances also show an affinity for nuclei,
30

Aubuchon, M. 1959. Lsabeling antibodies. RHospital Progr. 40:122-123.

The use of the fluorescent antibody technique and its development through the years is
reported. Recent work to prove that the stimulation of entibody production in rheumatic
fever cases causes possible heart damege is included.

40

Bardswil, W.,A.; Pachas, W.N.;

Sbarra, A.J.; Turrubiarte, V,
globulins in collagen disease.

1962. Antinucleoler
Federatlon Proc. 21:12,
In a search for antinuclear globulins in patients afflicted with ccllagen diseases, ve
have found, in addition, in six different iastances, globulins with reactive affinity
for nucleoli. This reaction, as demonstrated by the direct and indirect fluorescent
antibody technique, is organ- and species-nonspecific. This is indicated by the lact
that they bind mucleoli from human skin, placenta, carcinoma cf the stomsch, colon, and
a Wilms tumor. The reaction is abolisheé by prior digestion of tissues with RNAase or
by absorpticn of the serum with yeast RNA. DNAase trestment of the tissues or absorp-
tion of the serum with animal DNA or histone does not alter the reaction. These find-
ings confirm and extend the report of Rodnen and Fennell in that patients suffering
rnot only from scleroderma, but also from other diseases, exhibited antinucleolar glob-
ulins. Our cases included one with disseminated lupus erythemstocus, & case of pulmonary
fibrosis, and one of rheumatoid arthritis in sddition to three cases of sclercderma.
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50

Bardawil, W.A,; Toy, B.L.; Galins, N. 1958. Hypersensitivity to histone, induced
experimentally in rabbits. Lancet 1:888-839.

TR The histochemicael behavior of sera from human patients with certain so-called collagen
diseases has been gimulated by samples from an animal sensitized against bovine histone. .
Evidence is presented that the observed effect depends on immunological reaction, and

the relation to human disease is discussed.

60

Bardawil, W.A,; Toy, B.L.; Galins, N.; Bayles, T.B. 1658. Disoeminated lupus
erythematosus, sclercderma, and dermatomyositis as manifestations of sensitization
to DNA protein: I, An immunohistochemicel approach., Amer. J, Pathol. 34:607-629.

A pecuiiar binding trait of gamme globulin has been observed in patients with dissem-
inated lupus erythematosus, scleroderma, and dermatomyositis., By the use of fiuorescent
antibody techniques, this serum factor has been ghown to possess a reaccive affinity
with intranuclear material, probably deoxyribonuclecprotein, within sutologous, homol-
ogous, and heterologous tissues. The findings are correlated and prompt the suspicion
that the sbove diseases, and perhaps related conditions such as rheumatoid arthritis,
may be manifestations or a common disease process initiated *y sensitization against
either intrinsic or extrinsic muclecprotein. Nuclear binding sppears to require the
participation of DNA but not RNA, and complement probably is not invelved in the in
vitro phenomenon. The pathogenesis of so~called diseases of collegen, as represented

by those investigated, is discussed briefly.

T R O R S R e oy

70

Barnes, R,; Carmichael, D.; Johnson, G.D. 1962. Comparison between the latex
mucleoprotein test and the fluorescent method for the demonstration of antinuclear

) factor. Ann. Rheum. Dis, 21:287-291.

A comparative study of the results obtained by the fluorescent antibody method for the
detection of serum antimiclear factor and a commercially avaeilaeble latex nucleoprctein
reagent has been carried out on a series of 525 sera. The latex nucleoprotein test
was positive in only 8 of 24 cases of clinically defined systemic lupus erythematosus,
in ail of which the fluorescent test was positive. The letex nuclecprotein test was
positive in two individuals in whom the fluorescence test was negative - in a case of
discoid lupus and in a relative of a patient with an undefined collagen disease, To
account for the relative hyposensitivity of the latex nucleoprotein reaction, we have
considered the possibility of inhibition by free DNA, which we have shown to ve present
in the latex resgent. When coated particles resuspended in DNA-free bufier were sub-
stituted in the test, however, no significant increase in sensitivity was found. It
does not therefore appear that this test is a satisfactory substitute for the immuno-
fluorescent prccedure in the detection of serum antinuclear fector.
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80

Baxrton, E.M., 1959. Abnormal serum proteins as aids in diegnosis of rheumstoid
arthritis and systemic lupus erythematosus. Med., Clin., N. Amer. &35:607-613.

Evidence exists for relatively specific serum fastors in both rheumatoid arthritis

and systemic lupus erythematosus. They are globulin components of quite different
molecular size; the rheumatoid fector is a macroglobulin and the lupus factor is much
smaller. “hey have been characterized and may be identiified by numerous biologic,
immunologic, and physiochemicel methods among which there is general agreement, Cross-
reactions between the two diseases are apparently due to the presence of both factors
in such sera, although one usually predominates. Until the origin and significance of
these abnormal proteins are firmly established it would be unwise to abandon weli-
established clinical eriteria for diagnosis merely because of confusing serology. Each
test must be used and evaluated in the clinical spectrum presented by patients, whether
these be individuals or related groups.

90

Baugh, C.W.; Kirol, P.M.; Sachs, M.V. 1960. Demcnstration and titration of anti-
nuclear antibodies in systemic lupus erythemstosus. Can. Med. Aus. J. 83:571-58&.

Fluorescent antibody was employed to study a factor with affinity for calf thymic

muclei in the serum of patients with systemic lupus erythemastosus, SIE, and other
diseases. An attempt was made to quantify the amount of serum factor by titer deter-
minations. High titers were encountered in the serum of patients with multiple clinical
manifestations of SIE and & history of a positive IE cell test. The sensitivity of the
method was compared with the results obtained with IE cell preparation tests performed
on the same semple cf serum. In 39 cases of patients who at some time had & positive

IE cell preparation, the IF cell preparation was positive in 20 at the time of study,
whereas 35 cases showed significant titers of antinuclear antibody. Positive results
were alsc seen in three cases of possib’e SIE and in five cases with diseases seemingly
related to SLE. One apparently false positive result wes cbtained. High serum titers
were found in 13 cases showing active disease, but also in 12 cases with slight activity
or in remission. In only two cases was there & low titer associated with active diseasse.

106

Bsum, J.; 2iff, M. 1962. 7S and macroglobulin antinuclear fluorescence factors in
systemic lupus erythematosus and rheumatcid arthritis. Arth. Rheum., 5:636.

Sera from 36 patients were fractionated on DEAE cellulose: 9 SIE patients with
rheumatoid factor, 8 SIE patients without rheumatoid facter, and 19 rneumatoid arthritis
patients with ANF. ANF distributions in the fractions were studied by indirect FA.

ANF was found in peak I, 0.01 M phosphate at pH 7.0, and in peak IV, 0.3 M phosphate

at pH 5.0, corresponding to TS and 19S5 gamma glob.lins. Mercaptoethanol abolished
activity in peak IV but a0t in I. Of the 17 SLE patients, ANF was in pesk I in twelve
and in pesks I and IV in five. In the rheumatoid arthritis patients ANF was in peak I
alone in one, I and IV in six, and IV alone in twelve. Chromatography of mixtures of
SIE sera containing peak I ANF plus high-titered rheumatoid factor sers containing no
AUF wes perforumed to rule out the possibility of interaction between ANF and rheumatoid
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In SIE
patients the ANF is mainly In the 7S fractions; in rheumetoid arthritis patients with
ANF the activity is mainly in the 19S5 fraction.

factor. There was no interaction. ANF occurs in 7S and 19S gamma glcobulins.

R 110
Beck, J.S., 1961, Variations in the morpholcgical patterns of autoimmune nuclear .
fluorescence. Tancet 1:;1203-120k.

Three patterns o¢ autoimmmne nuclear fluorescence have been identified in the serum of
nobients with Sjogren syndrame, systemic lupus erythematosus, and other possible auto-
immine diseases. Homogeneous nuclear staining is produced by an antinucleer factor
specific for deoxyridbonucleoprotiin. The antigen responsible for speckled nuclear
staining has not yet been identified. Nucleolar staining, which was produced by one
serum specimen, pcessibly represents an sntinuclear factor that reacts with the struc-

tural ribvonucleic acid of the nucleolus.

120

Beutrer, E.B,; Nagy, C.F. 1962, The role of desiccation in irmunofluorescent staining
vith nuclear antibodiea. J. Histochem. Cytochem, 10:685.

Imunoflucrescent staining witn nuclear antibodies poses significant technicael problems,
Diffusion of nuclear antigen occurs freguently, leading to staining patterms thet might
result in misleading interpretations, i.e., staining that is immmologically specitic
but histologically artifectusl. This phencmencn is attributable to the solubllity of
muclechistones in hypertonic saline. Trestment of tissue sections with 1 M or 2 M NaCl
glives rise to diffuse staininig with nuclear antibodies. If, in the course of processing,
partial desiccation of the saliie overlaying the sections occurs, then the resulting
hypertonic solution dissoives nuclear antigen; this gives rise to erratic immmofluores-
cent staining petterns. Thus, rigorous care mst be exercised to avoid drying in
. ) staining with nuclesr antibodies., Upon complete drying of the saline overiaying tissue

- sections, characteristic chenges occur. Monkey liver sections treated in this way become
completely negstive for nuclear staining, but a portion of the nuclear antigen in monkey

brain sectiocans remains intact.
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130

Braunsteiner, H.; Rigler, R.; Pakesch, F. 1962. Immmnoflucrescence investigation
of bone merrow celis in primary chronic polyarteritis. Klin. Wochensch, 40:82:1130-1141,

s In Cermen,

In bome-~iparrow smears of peatients with primery chronic polyarteritis the rheumatoid
factor can be demcnstreted with fiuorescent aggregnted gamma globulin in matured plasme
cells, as well as, singled out, in reticular cells, for exsmple in plasme celluiar
rodiments., Ten to 30 per cent of plasma cells show fluorescence. In lestex-negative

- casdes fiuorescent plasze cells can e found to a much lescer degree, 5 to 10 per cent.
- On the basis of these studies a special position for latex.negative cases in primary

- chronic polyarteritis cannct be derived.
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Calsbresi, P.; Ldwards, E.A.; Schilling, RK.F. 1959. Fluorescent antiglobulin studies
in leukopenic and related disorders. J. Clin. Invest. 38:2091-2100.

A method for studying leukocyte immnclogy by the fluorescent antiglobulin technique is
described. The results with sera from various discase states are reported. The data
presented are consistent with the concept that human antileukocyte globulins may te
directed against the nucleus or against the cytoplasm. Antinuclear globulins were
detected in the sera of all patients in this study who had systemic lupus erythemetosus
and the Felty syndrome, and in two cases of apparently uncomplicated rbeumatoid arthritis.
These findings suggest that the Felty syndrome mey be a connecting link
spectrum involving simple rhewmatoid arthritis and SIE, Evidence that a cireculsting
factor present in patients with the Felty symdrome may be invcelved in the pathozenesis
of the leukopenia was obtained in two instances by plasma transfusions.

150

f a disesse

Calabresi, P.; Finch, S.C. 1962. The value of the fluorescent antiglobulin technic

in the differential diagnosis of aleukemic levkemia. Proc. 8th Congr. Int. Soc. Blocd
Transfus., Tokyo. p. 36k,

TA was spplied to leukopenic patients to differentiate aleukemic leukemias from cther
conditions. Antinuclear factors were demonstrated in petients with a variety of

disorders. The presence of antinuclear globulin in leukopenic patients may exclude
diagnoses of aleukemic leukemia and lymphosarcoma.

160

Calebresi, P,; Grearderg, M. 1960, Circulating antimuclear globulins in peiients with
chronic liver disease. J., Clin. Invest. 39:976.

Sera of 32 chronic liver disease patients, 2b alcoholics with cirrhosis, and € with post-
necrotic cirrhcsis were tested for antinuclear glcbulins by the fluorescent antiglobulin
technique. Nuclear material was from fixed homologous leukccytes in normel peripheral
blood smeayrs. Ten patients were rvositive. Positives were found in 50 per cent of the
women and 17 per cent of the men. No clinical differences were noted between pesitives
and negatives. The latex fixation test was positive in each positive antinuclear test.
1t was concluded that sbnormal circulating nuclear-specific globulin mey be present in
some patients with chronic liver disease.

170

Calabresi, P.; Thayer, W.R.; Spiro, H.M. 1901. Demonstration of circulating anti-
nuclear globulins in ulcerstive colitis. J. Clin. Invest. 40:2126-2133.

Sera from 24 patients with vicerative colitis were studied for the presence of anti-
miclear globulins by the fluorescent entiglobulin technique. In three-fourths of the
patients a positive reaction was dstected on whole nuclei of human leukocytes, but not
on calf thymus nucleoprotein. Tests for rheumatold factor and lupus erythematosus were
negative, Antinuclear factors were usuelly present in patients with splenomegaly,
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arthritis, or arthralgia and long-standing disease, but abseat in 9 of 13 patients who

had previously undergone eolectomy for their disorders, including two who had positive

tests before surgery. Although positive antinuclear tests were present in 9 patients

on ACTH-corticosteroid therapy, two became negative during treatment. Positive anti- -
nuclear tests were encountered in systemic lupus erythematosus, rheumatoid arthritis,

and related collagen discrders, as well as in chronic hepatitis cirrhosis and in some

drug reactions. The presence of a circulating antinuclear globulin In ulcerative colitis .

is of interest.

180

Casals, S.P,; Friou, G.J.; Teague, P, 1962. Varieties of antinuclear factors detectc.
by fluorescent antiglobulin technics. Arth. Rheum. 5:640-641.

Antimiclear factors were studied by FA, including DNA inhibition tests, using celf
{thymus nucleuprotein, cells from humen buccal mucose, and human peripheral blced.
Specific compliement-fixation tests were also done. Three identifiable staining patteras
have been found that correlate with results obtained by other methods. In one, nuclear
staining is predominantly marginel and a sheggy nuclear outline is produced by Irregular
protruding strands. This is inhibited by DNA, and thesc sera give positive DNA comple-
ment-fixation tests. A second patiern, not inhibited by DNA, consists of homngensous
staining with sharply demarcated nuclear borders. These sera yield positive tests with
celf thymus nucleoprotein, but DNA complement-fixstion tests are negative. In a third
type the nuclear staining is speckled and tests with nucleoprotein and DNA are both
negative. By this approach we have been able to use fluorescent antiglcbulin to separate
the two antinuclear antibodies most characteristic of SIE and identify a ¢till different
nuclear staining pattern in sera from other patients. An attempt is being made to
identify individusl factors wnen present simultaneously with others in a single serum
and to further elucidate the nature of the fector responsible for the speckled pattern.

i9¢c
Couchmsn, X.; Doniach, D.; Recitt, I.M. 196L. Antinuclear fs~tor. ZLancet 1:669-670.

The reaction temperature in the fluorescent antinuclear factor, ANF, test is discussed.
At 37 C all tests were negative, but at 4 C no tests were negative. The obscure nature

of cold-reacting ANF is discussed.

200

Craig, J.M.; Gitiin, D. 1957. The nature of the Iyeline thrombi in thrombotic
thrombocytopenic purpura. Amer. J, Pathol. 33:251-265.

The thrombi in two cases of thrombotic thrombocytopenic purpura were found tc react
specificaelly with fluorescein-labeled rabbit and antihuman fibrin antibcdies, but were
found to be negative or only occasionally and partially positive for fibrin when the
tissues were fixed, embedded in paraffin, and stained by standard dye-staining procedures.
These thrombi falled to react with fluorescein-lsbeled rabbit antihuman platelet anti-
bodies. It is concluded that the hyaline thrombi in thrombotic thrombosytoperic purpura
are ccmposed of a salire-insoluble derivative of fibrinogen, or fibrin. .
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Crawford, KH.J.; Wood, R.M,; Lesgef, M.,H, 1659. Detectionr of antibodies by fluorescent
spot technique. lancet 2:1173-117k,

sii

The flucrescent spot technique for the detestion of antibodies by zross cbservation under
UV light is described. The antigens tested were thyroglobulin and nucleoprotein. Sera
used were from thyroid disease patients and normel blood donor comtrol sera for the
thyroglobulin, and sera for the nucleoprotein were fram systemic lupus erythematosus
petients with control sera from blood donors and rheumatold arthritis pztients, All
clinically positive patients yielded positive serologicsl results, most of the undiluted
controls were negative, and all were negative in dilutions of 1:10.

lutl The fluorescent-
spot technique offers s rapid screening teat for systemic lupus eryihematosus.

220

Duheille, J.; Herbeuval, H,; Bellut, F.; BRadonnel, Y. 1962.

Immumofiuvorescent demon-
stration of the factors of anti-leukocyte sera.

Compt. Rend. Soc. Biol. 156:2093-2099.

The epplication of direct and indirect FA to the immmmnology of leukocytes is descrited.
These methods are particulariy useful for lupus erythematosus.

230

Faivre, G,; Gilgenkrsntz, J.M. 1262. Value of immmofluorescence in csrdioclogy.
Actualites Cardiol. Int, 11:15-18. In French.

The theories for immnolcgic phenomena in cardiac diseases are reviewed. The contribus’
tions of FA by Kaplan are discussed.

2540

Fennell, R.H.; Rodnan, G.P.; Vazquez, J.J. 1962. Variability of tissue-localizing
properties of serum from patients with different disease states. Lab. Invest. 11:2h4-31.

The gera from patients with systemic lupus erythemstosus, scleroderma, rheumatoid
arthritis, Hashimoto thyroiditis, maliignant hypertension, and dermatomyositis were
tested for the presence of nuclesr-localizing sntibodies by using the fluorescent anti-
body technique. Three of 21 serum specimens from patients with rheumatoid arthritis and
2 of 12 serum specimens from pstients with Heshimoto thyroiditis were found by this
technigue to contain nuclear-locslizing factors identical to the factor found with lupus
serum. The serum specimens from other patients showed variable or negative resutis. It
is suggested that the presence of nuclear-localizing Tactors is not a basis for path-

ogenetic classification of disease, and the developmeni of the factor or factors may be
a secondary phencmenon.
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250

Freedmsn, P, 1962, Immunological studies in glomerulonephritis. Guys Hosp. Rep.
111:370-377.

Gamma globulin has been found in & high proporticn of glomeruiar lesions in glomer-
ulonephritis, and in renal involvement in systemic lupus erythematosus, progressive
systemic sclerosis, polyarteritis nodosa, amyloidosis,; and diabetes mellitus. The
glomerular-localized gamma glcbulin mey be dissociated from combination with the tissues
st pH 3.2. Glomerular-bound gamme globulin obtained by elution from isolated lupus
glomeruli possesses antibody-like activity in the presence of fresh normal human serum.
No antibody activity could be demonstrated in gamma globuiin derived from glomer-
uwlonephritic glameruli, No evidence was found for a circulating asntibody in glomer-
ulonephritis and the connective tissue diseases except for systeumic lupus erythematcsus,
in which a circulating antimuclear antibody was demonstraeble in virtually all patients.
In kidney sections, complemert was localized in glomerular lesions, together with

gamme. glcbulin, in glomerulonephritis, Iupus nephritis, and in one patient with diabetic
nephropathy. These findings provide support for belief that an immmnological reaction
i3 proceeding in the kidney in glomerulonephritis and in renal involvement in connective
tissue diseases. Significance of firdings in diabetic nephropathy remains to be
evaluated.

260

Friou, G.J. 21958. Laboratory and clinical evaluation of two techniques for measuring
lupus globulin micleoprotein interaction. American Rheumatism Association, Anmual
Meeting, June 20-21.

Two methods for detecting the lupus serum factor that reacts with nuclei and nucleopro-
tein are reported. The first employs fluorescent antihuman globulin. The fluorescent
spots are visuslized grossly with UV light. The second employs nuclechistone or artifi-
cial complexes of DNA and histone coated on glass surfaces and subsequently reacted with
antiglobulin lebeled with iodine 131, The conditions of the reaction are outlined and
results to be expected are noted.

270

Friou, G.J. 1958. The significance of the lupus globulin mucleoprotein reactior. ann.
Intern. Med, 49:866-875.

Studies with the fluorescent antibody technigue have shown that sera from patients with
disseminated lupus erythematosus contain a globulin factor with a marked affinity for
nuclei., With the use of this method, the nuclear component involved in the reaction
was found to be in the nucleoprotein fraction of the cell nucleus. Evidence was pre-
sented indicating that this reaction is an essential steg in the lupus erythematosus
phenomenon. A clinicel survey was made in vhich the affinity of human sers for spots
of nucleoprotein was tested with fluorescent antiglobulin. The factor was consistently
demonstreble in serum fram lupus patients, and in low titer in serum from occasional
patients with rheumntold axrthritis and cther related diseases, Results of tests in which
the factor wes detected with antiglobulin labeled with iodine 131 indicated that this
method might be used to measure the factor in human sera. The significance of these
obrervations was discussed.
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Friou, G.J. 1958. 1Identification of the nuclear camponent of the interaction of lupus
erythematosus globulin end nuclei. J. Immrnol. 80:476-481,

Using fluorescent antibody, it has been shown that the factor that reacts with muclei
also reacts with deoxyribonucleoprotein, or nucleohistcne, from calf or rebbit thymus
and with artificial complexes of DNA with histone. A technique for titration of the
affirivy of sera for nucleohistone has been devised. Use cf this method has demonstrated
the presence of the factor in all lupus sera tested, regardless cf resulis of the lupus
erythematosus, LE, test., By absorption of lupus serum with nucleohistone it was possible
to remove the affinily for nucleohistone and the capacity to induce the IE phenomenon,
suggesting that tne two effects may be due to one factor. The broad species range of

the reaction hss been confirmed by this improved technique.,

290

Friou, G.J. 1958. Clinical application of a test for lupus globulin nuclechistore
interaction using fluorescent antibody. Yale J. Biol. Med. 31:40-47.

Sera from patients with a variety of human diseases have been tested for presence of

a globulin factor that reacts with nucleoprotein. The tests were made, and activity

of the factor was titrated, with an adsptation of the fluorescent antibody technique.

The factor was found to be charscteristic of sera of patients with disseminated lupus
erythematosus, especially when present in high titer., It was also present in low

titer in occasicnal sera of patients with disease syndromes known to be closely related
to lupus, especislly rheumatoid arthritis, and in individuals with chronic biclogie
false positive serologic tests for syphilis. The possible significance of these findings
is discussed and use of this prccedure as a diagnostic method is considered.

300

Friou, G.J, 1962. Fluorescent spot test for antinuclear antibodies. Arth. Rheum,
5:407-410.

Some time ago we described a procedure for detection of entinuclear antibodies, using
dried spots of nucleoprotein on glass slides as antigen and fluorescent antigicbulin as
the indicator system. Aithough the flucrescent antibody technique is used, results

may be read by gross inspection with an inexpensive fluorescent light source. Continued
use of the method has reinforced our earlier experience and has indicated thet results .
obtained with this method and the éifficult but more quantitative methods using anti-
globulin labeled with iodine 131 are compsrsble., In our laboratory the fluorescent

spot test has appeared to be especially useful because of the minimal subjective
influence in resding the results and its simplicity. Others have had very satisfactory
experierces with the procedure and in generel have confirmed our findings. Nevertheless,
certain details of the procedure must be carefully followed if satisfactory results

are to be obtained. Furthermore, we have encountered and largely overcome certain
technical problems in the procedure as originally described. Although the method and
results obtained remein basically unchanged, these modifications heve not been published
end the procedure is, therefore, described here in complete detail.
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friou, G,J.; Finch, S.C.,; Detre, K.D. 1957. Nuclear localization of a factor from .
disseminated lupus serum, Federation Proc. 16:1770:413.

A e

in vitro studies of localization of human sermm in normal mouse tissuz sections were
done with a2 modified fluorescence technique. Sera from all of a lsrge number of patients .
with disseninated lupus erythematosus caused nuclear localization of fluorescent anti-

humen globulin, Many other sers were studied, including those of patients with related
diseases, infections, and drug reactions. Cf this large group, localization similar to

that observed with lupus serum was encountered only with sera from two patients with

umisually severe hypersensitive reactions to drugs.
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1958. Intersction of nuclei and globulin from

¥riou, G.J.; Finch, S.C.; Detre, K.D.
J. ITmmmnol. 80:324-329.

lupus erythematosus serum demonstrated with fluorescent antibedy.

Using the fluorescent antibody technique, a globulin component with & marked affinity for
nuclei has been demonstrated in sers of patients with disseminated lupus erythematcsus,
It has been shown that the factor rescts with nuclei of most tissues of a wide range of
vertebrate species. Information on the occurrence of the factor in 100 humen serz is

reported.

330

Gitlin, D.; Craig, J.M.; Janeway, C.A. 1957. Studies on the nature of fibrinoid in
the collagen diseases, Amer. J, Pathcl. 33:55-57.

Sections of tissues from patients with rheumstoid arthritis, disseminated lupus

erythematosus, dermatomyositis, rheumatic fever, subacute and chronic glcmerulonephritis,

. and periarteritis nodecsa were studied with fluorescein-labeled rabbit antisera asgainst

. human fibrin, aibumin, end gemma globulin. Suitsble controls were used to insure the

specificity of the method for the detection of these proteins in sections of human
tissues. Replicate sections were studied with phosphotungstic acid hematoxylin,
Blebrich scarlet-aniline blue, periodic acid-leukofuchsin-crange G-hemstoxylin, and
periodic acid-leukofuchsin; these methods ordinarily are considered suiteble for the
detection of fibrin. Tissue samples from normel placentas and from acutely inflamed
avpendices were studied alsc, The dats indicate that the fitrinoid material fournd in
the lesions associated with the collagen diseasses is, at least in part, fibrin. It vas

observed also that the conventional staining methods employed were not reliable for
revealing fibrin in tissue sections, since they frequently gave negative results for
areas in which fibrin could be demonstrated with specific fluorescent antibodies,

i significance of these findings is discussed.

The
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Goodwan, H.C.; Fahey, J.L.; Malmegren, R.A., 1960. Serum factors in lupus erythematosus
and c¢ther diseases reacting with cell nuclei and nucleoprotein extractis: Electror.lretlic;
ultracentrifugal, and chromatographic studies. J, Clin. Invest. 39:1595-1605.

Multipie serum factors in lupus eryithematosus, 1E, patients reacted with perts of celil
nuclei. These anti~cell nucleus factcrs were detected by various tests including tne
fluorescent antiglobulin test, and all were in the gamma globulins. IE factor and
antithyms nucleoprotein were in the 6.65 gamma globulins. Antihuman liver nucleoprotein
was prineipally in the 185 gamma globulin with a little in the 6.65. The same wus

true of anti-cell nuclei activity. Anion exchange chramatographny was helpful in separat-
ing and identifying the garmma globulins,

350

Geodman, H.C.; Malmgren, R,A.; Fahey, J.L.; Brecher, G. 1959. Seperstion of faccors
in lupus erythematosus serum reacting with components of cell nuclei. Lancet 2:382-353.

Iupus erythematosus sera may contain several factors reacting with components of cell
nuclei., These serum factors can be separated chramatographicelly intc at least two
distinet fractions. The evidence suggests that certain antinuclei activities reside
in the 6.6(7)S gamme globulins and others within the 185 gamma macroglobulins.

360

Hijmans, W.; Doniach, D,; Doitt, I.M.; Holborow, E.J. 1961, Serological overlap
between lupus erythemmtosus, rheumatoid arthritis, and thyroid sutoimmme disezse.
Brito Med- Jo 2:%9"911!'.

Patients with the subJject diseases were tested for avtoantibody production. Antinuclear
factor and thyroid antibody tests were done by FA. Results indicated that the auto-
immine disesses form a broad overlapping spectrum with antigen disturbances at one end
and antibody production disturbences at the other.

370

Hijmans, W.; Schuit, H.R.E.; Leeuvw, B.; Moller, H.F. 1962. The disgnostic value of
antinuclear factors demonstrated by means of fiuvorescent antibodies. Ned. Tijdschr.
Geneesk. 106:2097-2101. In Dutch.

FA has made it possible to demonstrate antinuclear factors present in most systemic -
lupus erythexmtosus cases. Positive tests ere commonr &ls¢ in rheumatoid arthritis but
rare in normal persons. FA can be used as a preliminary test and is easy to perform.
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??f% Holléorsw, E.J. 1960, Serum antinuclear factor and autoimmmity. Proc. Roy. Soc. Med.
- 53:625-6217, -

A serum factor present in SLE is also found in discoid lupus, rheumatoid arthritis,
Still's disease, and Hashimoto disease. In SLE sbnormel gamma glcbulins are produced,
perhaps because of mutational change in and stimulation of antibedy-forming cells. The
overlap of antinuclear factor into the disease groups described indicates a wider occur-

rence of a similar departure from normel immunologicel status.
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Holborow, E.J.; Weir, D.M. 1959. Histone: An essential component for the lupus ery-

thematosus antinuclear reaction., ILancet 1:809-810.

This work was based on the previously shown phenomenon that the sera of patlents with
systemic lupus erythemstosus contain globulins with affinity for cell nuclei. Treating
frozen sections of guinea pig testis and epididymis with normsl human serum and others
with sera known to contsin antinuclear factor, followed by antiglcbulin fluorescein con-
Jugate, demonstrated localization in immature cell nucleil but not in sperm heads. Since
mature sperm heads lack an essentisl component for the reaction, and previous work has
demonstrated the transformation of nuclechistone into a protamine substance at the end
of maturation, it is postulated that the essential factor for the entinuclear reaction
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is histone.

400

Holborow, E.J.;

with affinity for tissue nuclei,
. We have shown that sera giving a positive lupus erythematosus cell test contain a glob-

ulin factor with affinity for tissue nuclei.

Weir, D.M.; Johnson, G.D. 1957. A serum factor in lupus erythematosus
Brit. MEd- J. 2:732-73,"’0

bic
Affinity between the lupus erythematosus serum fac-

Bolmen, H,R.; Kunkel, H.G, 1957.
Science 126:162-163.

tor and cell nuclei and nucleoprotein.

The data suggest that the 1E serum factor has an affinity for ruclear nucleoprotein and
that deoxyribonucleic acid is involved in the bond. The fact that the ILE serum factor
is a gamme glcooulin that appears to resct with antiserum to .or a2l gamma globulin sug-
gests that the factor mey be an antibody. This possibility merits further investigeation,
with particular reference to the question of whether or not the IE factor could be an

* £o0 nucieoprotein or deoxyribonmucleic acid.

auto-antib-
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Kaplan, M.H. 195%. Autoantibodies <o hesrt tissue in the sera of certain patients with
rheumatic fever, Federation Proc. 13:2263:576.

Sera of natients with rheumatic fever frequently exhibit immunofluorescent staining of
tissuve sections of normal human heart. This staining reaction is due to the presencs
in such sera of either of two reactive gamme globulins, The first has been found only
in the sera of certain patients with rheumetic heart disease and gives a staining pat-
term with characteristic juxta-myofibrillar and subsarcolemmsl distribution. This
staining capacity mey be specifically sbsorbed with heart tissue homcgenate; alcoholic
and saline extracts of heart have been ineffective. In the second type of reaction,
given by rheumatic and certsin other pathologic sera, the staining of myofibers is
similar but not identical to that described above. Further, this staining capacity is
associated with complement-~-fixing and flocculating sctivity of the sera with alccholic
extracts of normal heart. One stimulus for the production of the first type of auto-
antibody may be cardiac surgery itself. The pattern of sarcoplasmic staining given by
this autoantibody is similar to the pattern of distribution of deposited gemma gicbulin
with myofibers of some rheumatic specimens. Thnis cobservation suggests that in these
patients autoantibody to a myofiber constituent mesy psrticipate in the pathogenesis of
rheumatic heart disease,

430

Kaplan, M,H.; Craig, J.M. 1958, Production of cardiac lesions in rabbits immnized
with heterologous heart tissue. TFederation Proc. 17:2030:520.

Immunization of rabbits with homogenates of beef cor rat heart stimdated antibodies
reactive with normal rabbit heart tissue, as demounstraled by immmofluorescence and
camplement-fixation. The antigen has been identified es an slcohol-soluble orgsn-
specific constituent of the sarcoplasm bFf striated muscle, It mey be differentiated
by cross-sbsorption tests from cardiclipin sntigen. Rabbits given repeated injections
of beef or rat heert homogenate incorporated in either alumina gel or Freund adjuvant
develop small focel cardiac lesions characterized by myofiber necrosis and or intersti-
tial inflammation. Rarely, an extensive myocardial fibrosis has been observed. The
results of one experiment were as follows: Cardisc lesions were noted in 8 of 8 ani-
mels injected with rat heart, 7 of 9 animals given beef heart, and in 3 of 13 control
rabbits injected with human gamma globulin, Myofiber necrosis was noted in 12 of the
17 experimental snimals and in one cf the 13 controls. In 7 of 15 experimental animals,
btound gamma globulin could be detected within the sacroplasms of myofibers; although
all of these 15 rabbits showed elevated levels of circulating antibody. Myocardial
cells are resistant to penetration by antibedy tc the sarcoplasmic antigen. Resist-
ance may represent a limiting factor in pathogenesis of cardiac lesions.
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Kaplzn, M,H.; Dallenbach, F,D. 1961, Immunologic studies of heart tissue: III. Oc~
currence of bound gamma globulin in auricvlar cupendages from rheumatic hearts: Rela-
tionship to certain histopatholugic features of rheumatic heart disease. J. Exp. Med.

113:1-16.

Using FA, deposits of bound gamms globulin, as determined in unfixed weshed secticns of
suricular appendages from rheumatic hearts, were noted in 18 per cent of 100 specimens
studied. Such deposits were cbserved in myofibers, sarcclemms, interstitial comnective
tissue, and vessel walls, Albumin and fibrin were generally absent. Control hearts
from normasl and pathologic material, including postmortem and biopsied specimens, 4id
not reveal suci: deposits, These various tissue sites that contained bound germa glob-
ulin frequently exhibited evidence of alteration, as indicated both by enhanced affinity
for eosin and by strongly positive reaction with the periodic acid-Schiff reagent, and
eppeared comparable in some cases t¢ fibrinoid. Pound gamma glotulin was not observed
in cellular or stromal components of Aschoff lesions, nor was ine occurrence of Aschoff
lesions correlated with presence of bound gamms globulin, It is suggested that deposi-
tion of garma giobulin and the eosinophilic alteration associated with such deposition
are related to certain pathologic changes of rheummetic heart disease,
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Kaplan, M,H.; Meyeserian, M. 1962, Immmologic studies of heart tissue: V. Antigens
related to heart tissue revealed by cross-reaction of rabbit entisera to heterolcgous

heart. J. Immmol. 88:L450-461.

IR - b e

Injection of rabbits with whole homogenates of heterologous heart from beef ¢r rat, in-
corporated in aluminum hydroxide gel adjuvant, induced antibodies strongly reactive with
caline extracts of normel rabvit hesrt by precipitation and complement fixation. These
) antisera were noit reactive in precipitetion tests with extrzcts of other organs except

for occasionzal week reactions with skeletal muscle. Absorption tests with skeletal mus-
cle indicated antigenic specificity for heart tissue. In two-dimensional complement

- fixation tests with antisera to heterologous heart, rebbit heart extract showed far

: higher titers of reactive antigen than extracts of other rebbit orgars. This heart-re-

: lated antigenic material was sedimentable at high speed and its cellular localization
was correlated with materisl in pyocardial cellis distributed between myofibrils. Thone
ocbzervations arve consistent with origin cf the above antigen or antigens from sacroplas-

: mic resi~ulin or mitochondria. Sepesrate heterogenetic crgan-related antigenic activity

g of rabvbit skeletal muscle was demonstrated.

L&o

Kapisn, Y.H.; Meyeserian, M, 1962, An immrological cross-reacticn between grovp A
streptococcal cells and humen heart tissue. Lancet 1:706-710.

Widespread deposits of bcund gamma globulin were observed in the ventricular muscle of a
patient who died of acute rheumatic fever with severe cardiac failure. The possible oc-
curence of an antigen in group A streptococei immnolcgically cross-reective with heart
tissue was investigated. Antisera prepared in rabbits sgainst group A streptococecal

cell walls exhibited immmnological reaction with human heart tissue by immnorluorescence
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and complement fixation. The reactant in human heart was distributed in cardiac ny-
ofibrils ard in smocth-muscle elements of arteries, arterioles, znd endocardium., OSero-
logicel reaction was abolished by absorption of antiserz with streptococcal cells or
cell walls, but not by cell protoplasm or pictoplast membranes, Cross-reactive anti-
gen wvas ass-.oliated with M protein, but not with A carbohydrate. Immunization of rabbits
with such active fractions eiicited antibodies reactive with human heart. In rheumatic
fever an sutoimmune reaction to a constituent of myofiber and smooth miscle may be in-
duced by exposure to a cross-reactive antigen of group A streptococei.

L70

Kaplan, M,H.; Meyeserian, M.; Kushner, I. 1661, Immmologic studies of heart tissue:
IV, Serologic reactions with human heart tissue as revealed by immmnofluorescent meth-
ods: Isoimmne, Wassermenn, and autoimmune rezctions., J. Exp. Med. 113:17-36.

In the heart, blood group substances A and B were distributed in capillary walls, vas-
cular endothelium, and interstitial comnective tissue. Isoimmarme sera reactions against
substances A and B were infrequent because of limited sensitivity of FA. Wassermarn
antibody was reactive with parts of myocardial sacroplasm, especially cardiolipin.
Wassermanm-positive sers absorbed with bteef cardiolipin reacted with other constituents
of myofiber sarcoplasm. Sera of patients with rheumatic fever, rheumatic heert disease,
theumetoid arthritis, disseminated lupus, and liver disease frequently reacted with
constituents of myofiber sarcoplasm. These factors were not Wassermann antibedy.

Three FA patterns could be differentisted by distribution. Reactents could be extract-
ed with ethanol and methanol but not with acetone., TFA-reactive serz frequently gave
positive flocculation and complement fixation tests with alechol cxtracts of human heart.
FA tests best correlated with flocculations. Serologic reacticonz with homologous or
autologous heart were ireguent with sera from patients approximately two weeks follow-
ing cardiac surgery, ° icic surgery, or acute myocardial inferction.

480

Kaplan, M,H.; Vaughan, J.H., 1953, Reaction of rheumatoid sera with syncvial tissue
as revealed by fluorescent antibody studies. Arth. Rheum. 2:356-358.

Immnofluorescent, studies revealed that gamma glchulin may beccme fixed in symovial
tissuve during nonspecific inflammation. This geoama globulin is also reactive with

rheumatoid factor. Both rheumatoid factor and reactant gamms globulin may occur bound
in the tissue.

koo

Kritzman, J.; Kunkel, H.G.,; McCarthy, J.; Mellors, R.C. 196l. Studies of a Walden-

strom-type macroglobulin with rheumatoid factor properties. J, Lab. Clin. Med. 57:905-
917.

A case of typical Waldenstrom macroglobulinemia is described in which the pathologic
racroglobulin showed biologic activity similar to rheumatoid factors. The protein
showed physical, chemicel, and antigenic properties very similar to those of the mac-
roglobulins seen in other cases cf Waldenstrom activity. The resemblance to rheumatoid
factors was striking in certain of the serological tests., Difference in rH optime was
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observed that caused negative tests where alkaline buffers were employed. The {lu-
orescent labeling technique demonstrated the site of origin of the pathologic protein.

500

Xrooth, R.S.; Tobie, J.E.; Tjio, J.H.; Goodman, H.C. 1961, Keaction of human sera
1&,}61 marmalian chromosames shown by flucrescent antibody technique. Science 13k:284-
2u6,

Certsin humsn sera, including sera from five pstients with lupus erythemztosus, react
with maamaelian chromosomes. If chromosomel preparations are exposed first to the serum
and ther to horse antihuman globulin conjugated with fluorescein, the chromosomes will
fluoresce. Serz having this activity sppear to react with all the chromosomes of the

cell,

510

¥Kunkel, H.G.,; Holman, H.R.; Deicher, H.R.G. 1952. Multiple autocantitodies to cell
constituents in systemic lupus erythematosus. p. 429-449. In Ciba Foundation Sympos-
jum on Cellular Aspects of Iumnity. Little, Browm, and Co., Boston.

The sera of patients with lupus erythenmtosus comain a large nuvaber of factors that
react with different constitusuts of cells of human and bovine origin. At least six
such factors have been identified, and there prcbebly are many more. The factors re-
acting with DNA and nucleourcotein are of particular interest, and these have been iso-
lated. They possess and appear io represent autoantibtodies. At least two cytoplasmic
factors are aliso preseni., Complement~Tixation reactions with 3ifferent isolated cell
constituents have revealed the presence of a strong genetic factor. Few clues are avail-
atle on the apparent general breaskdown of self-reccgnition mechanisms in immune processes
in thie disease,

520

Lee, S.L.; Meiselas, L.E,; Zingale, S.B.; Richman, S.M. 195l. Effect of S-mercapto-
purine admiristrstion on antibedy production and clinical course of systemic lupus ery-
thematosus: Report of e case. Arth. Rheum. 4:56-63,

A patient with systemic crythematosus in clinical relapse was treated with G-mercaptopu-
rine in a dosage of 2.5 mg per kilogram of vody weight per day. An initial apparently
favorable clinical response was followed by toxic and, later, septic manifestations.
Definite depressica of gamma globulin and antibody production was observed in this pa-
tient following 6-MP therspy. However, nc inhibition of primary response to stimlation
with Brucella antigen could be demonstrated.
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Mandema, E,; Pollack, V,E.; Kark, R.M.; Rezaian, J. 195L. Quantitziive observa. .-
tions on antinuclear factors in systemic lupus erythemztosus. J. Lab. Clin. Med. 5%:

337-352.

This study wus designed to investigate the relstionship between clinical phencme:na and
the titer of antinuclear factors in the sera of patients with systemic lupus erythema-
tosus. Antinuclear factors were titrated with FA. Both rat kidney tissue and human
buccal mucosal cells served as the source of cell nuclei. The technique wes more sen-
sitive with human dbuccal mucoszl cells. At & 1:4 &ilution or more, antinuclear factors
were demonstrated in 131 of 151 patients with systemic lupus erythematosus but in only
one of 90 contral sers, diluted l:4, from nealthy subjects and from petients with dis-
eases unrelatel to systemic iupus erythematosus. They vere Jemonstrated in 24 of 30
relatives of patients with systemic lupus ery*hematosus. injicating a tendency to in-
heritance. In patients with systemic lupus erythemstosus a positive relationship was
found between the titer of antinuclear factors and clinical activity of the disesse.
Adequate control of the disease with Prednisone led to = fell ir the titer of anti-
nuclear factors, but clinical exacerbations of systemic lupus erythematosus were
accompanied by 2 titer rise.

540

McCormick, J.N. 1962, Use of flucrescein-lebeled rheumatoid factor for locating sites
of antibody fixation in tissues. Nature 194:302-3C3.

The macroglobulin component of the serum of patients with rheumstoid arthritis, rheums-
toid factor, was conjugated with fluorescein end used as an lamunological reagent.
Rheumatoid factor has an affinity for specifically tound aantibody. This reagent was
used to demonstrate specifically Tound antibody in tissue secviors.,

550

McKenna, J.L.; Pisciotta, A.V. 1952, Fluorescence of megekaryocytes in idiopatkic
throsrocytopenic purpura stained with flucrescent antiglobulin serur. Blood 19:66h-
675.

Direct and indirect FA techniques were successful. Fluorescent megrkeryocytes were
seen in bone marrow of chrcnic but not acute idiopathic thrombocytopenic purpura
patients. Normal megekaryocytes were mede fluorescent by preincubstion with sera

from chronic patients and from a woman whose child hed necnatal thrombocytopenia. ‘The
same was noted with systemic lupus erythemutosus patients. Findings indiceted an a2d-
hering humoral substonce for megakeryocytes of possible eticlogic significance.
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Meiselas, L.E.; Zingale, S,B.; Lee, S.L.; Richman, S.M,; Siegel, M. 196l. Antcibody
production In rheumatic diseases: The effect of Brucells antigen. J. Clin. Invest,
49:1872-1831,

Forty-one patients with various rheumatic diseases and 27 control patients vere inoculated
with Brucella vaccine. As a grovp the patients exn'bited a2 significantly greater rise in
anti-Brucells agglutinins compared with the controls. Some overlap was present in both
groups. Alterations were noted in cther antibody systems, Coombs anti-red cells, anti-
thyroglobulin, and possibly in the influenze antibody and rheumatoid factor after this
primary stimilation in some of the patients with rheumatic diseases, odut no titers for
these antibodies were noted in the control patients., The effect of Brucella antigen in
these patients may be related to the damage thet this organism can produce on mesenchymal
tissue.

570

Mellors, R.C.; Heimer, R.; Corcos, J.; KXorngold, L, 1959. Celluiar origin of rheu-
metold fuctor. J. Exp. Med. 110:875-886.

Fluoresce.n-labeled human gamma globulin reacted in precipitin-type tests with sera of
individuals with rheumatcid sxrthritis. This resgent was also highly rezctive and spe-
cific for the localization of rheumatoid factor in frozen sections of synovial membranes,
lymph nodes, and subcutaneous nodules. In synovial mepbranes from patients with active
rheumetcid arthritis, rheumstoid factor was present in the cytoplasm of plesma cellis only.
The appearance of the cytoplasm and the occasional presence nearby of extracellulzr par-
tiecles suggested s secretory process. Some plasma cells contained a 7S and or 195 gaxma
globulin and wany lacked detectable gamme globulin. In iymph nodes from a patient with
active rheumatoild arthryitis, rheumatoid factcr was present in approximately one in ten
germinal centers as well as in intermodulex plasma cells. Rheumatoid Tactor was in cy-
toplasm and protoplasmic processes of the germinal-center cells only. 7S and or 19S
globulin was demonstrated in approximately eight of ten germinal centers in these lymph
nodes. Plasme cells with rheumatoid factor were also seen in rheumateid subcutenecus
nodules, Normal and pathological control materiasl did not contzin rheummtoid factor.
Staining was blocked by pretreatment of secvions with unlabeled human gemma globulin or
with rabbit antiserum against 19S5 human gamme globulin,

580

Mellors, R.C.; Nowoslawski, A.; Kormgold, L, 1961. FKheumetoid arthritis and the cel-
Iular origin of rheumatoid factors. Amer. J, Pathol. 39:533-5L6.

Specific reactants were used for the microscopic detection of rheumateid factvor in situ

in tissue sections: rhodamire-labeled aggregated human gamma globulin and fluorescein-
labeled rabbit immune complex. Frozen sections 9f synovial membranes and lymph nodes

obteined from patients with active rheumatoid arthritis were treated with the fluores- -
cent resctants in simultaneous, sequential, and separate staining procedures. Tissae
rheumatoid factor has been demonstrated in each of the 19 specimens of active rheumatoid
synovitis examined and in 15 lymph nodes obtained from patients with active rhewmatoid
arthritis, The results cbtained with the similteneous and sequentisl staining procedures
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indicated that there were at least two cellular rheumatoid factors: one, generally
the more abundant, was detected only with fluorescent asggregate; the other was demon-
otrable with fluorescent-immine complex as well as with fluorescent ocggregate. Some
plasma cells formed one rheumatoid factor, scme formed a second, and cthers formed
both., Germinel-center cells synthesized either one or the other but not beth in the
same center. Plasme cell crigin, as well as known immmnochemical properties, of
theumatoid factor suggests an antibody-like nature and function. Celluler rheumatoid
factor was not detectable in any of the 22 synovial specimens obtained from patients
with other forms cof synovitis and arthritis or in controls.

550

Mellors, R,C,; Nowoslawski, A.; Kocrngold, L.; sengson, B,L, 196l. Rheumatoid fac-
tor and the pathogenesis o rheumatcid arthritis. J, Exp. Med. 113:475-496,

Two fluorescent reactants have bzen nrepared for the detection of rheumatoid factor in
tissue 3sections: fluorescein-iabeled rabbit immune complex end fluorescent-aggregated
humsn zarpme globulin., Plasma ceils in the synovial menbrane anu germinal-center cells
and internodular plasma cells in lymph nodes are the sites of origin of rheumatcid fac-
tor in active rheumatoid arthritis, Plasma c¢ells and germinal -center cellis that form
rheumatoid factor detectable with fluorescent immune complex are less mumerovus than
these that contein factor demonstrable with flucrescent sggregate. Plasme cells and
germinal-center ceils thet contain macroglobulin, 19S5 humen gamma glcbulin, detectable
with fluorescent antibody are more ebundant than those containing rheumetoid factor.
Macroglobulin and rheumatoid factor are almost exclusively in cytoplasm. NKormal and
pathological synovial and capsular tissues, lymph nodes, and connective tissues obtained
from individuals without rheumetoid arthritis are not FA-stained. The cellular origin,
as well as certain chemicel and immnological attributes, of rheunatoid fector suggests
an antibody-like nature and function. Lesicn-assoclated protein precipitetes of the
rheumetoid factor, esntigen complex are localized in amyloid 2depositions in kidney and
spleen,

600

Mellors, R.C.; Ortega, L.G. 1956, Analytical pathology: 1III, New observations on
the pathogenesis of glomerulonepnritis, lipid nephrosis, periarteritis nodosa, and
secondary amyloidosis in men. Amer. J. Pathol. 32:455-499.

This study shows histopathologic application of a microfluorescence method for demon-
strating the histologic sites of localized human gamma globulins. It is established
that gamma globulins are localized in the active glomerular lesions in lipid nephrosis
of childhood and glomerulonephritis occurring in men at a2ll ages. Gamme globulins are
localized in the glomerular and the arterial lesions in periarteritis ncdosa and in
glomerular lesions in renal amyloidosis., By demonstrating that antibody proteins are
loculized in the sites of the lesions, the observetions fulfiii a requirement essential
for the immnoallergic pathogenesis of these several diseases of man. Localized gamme
globulins are, at least in part, antibodies against antigens that have localized in the
protective sites of the lesions, This investigation suggests that the pathogenesis of
glomerulcnephritis initiated in eclempsia of pregnancy, rheumatic fever, rheumatoid
arthritis, disseminated lupus erythematosus, end other so-called collagen diseamses,
will be further elucidated by the analytical procedure used in this study.
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Mellors, R.C.; Ortega, L.G.; Holmen, H.,R, 1957. Role of gamma globuiins in pathogen-
esis of renal lesions in systemic lupus erythematosus and chronic membranoas glcmerulo-
nephritis, with an otservation on the lupus erythematosus cell reacticn. J. Exp. Med.
106:191.-202.

By using fluorescent antibody to lccalize gamma globulins, we have observed in systemis
lupus erythematosus that gamme globulins were localized in the thickened walls, the wire
loop lesions, and the so-cailed hyeline thrombi in glomeruli. Localizations of gamma
globulins were correlated with the accentuated eosinophilia oi the glomeruli, or with
PAS-positive areas; gamma globulins were localized rarely in large cytoplasmic granules,
in tubular epithelium, or in glomervlar capsular crescents, tubular protein casts, or
inflsmmatory cells, either immature or mature plasma cells. In nephrotic glomeruloneph-
ritis gamma globulins were localized in the glomerular hasement menbrane and appertaining
structures in chronic membrancus glomerulonephritis, and in the altered mesangium in
chronic lobular glomeruloneparitis. In the tubular protein casts gamme glcbulins were
present in a lesser concentration and other serum proteins in a greater concentration
than found in the glameruli. In positive lupus erythemstosus preparations the nuclel of
leukocytes were the sites of localization of gamme globulin,

620

Mellors, R.C.; Ortega, L.G.; Noyes, W.F.,; Holman, E,R. 1957. Further pathogenic
studies of diseases of unknown =tiolugy, with particular reference to disseminated lupus
erythemetosus and Boeck sarcoid. Amer. J, Pathol. 33:613-61L,

In chronic membranous glomerulonephritis, gamme globulins, but not other serum proteins,
are present in the thickened glamerulsr basement membranes. In disseminated lupus ery-
thematosus, gamma globulins are localized strikingly in the wire loop lesions and in the
thickened basement membranes of involved glomeruli, occasionally in focal areas of the
Bowman capsule, in some plasma cells in the interstitium, ard rarely in sites of hyaline
droplet degeneration in tubular epithelium. In disseminated lupus erythematosus, C-re-
active protein is feocally localized in the lymph nodes immediately surrounding the epi-
thelioid grenulomas in which are present hyaline materials end plesma, lymphoid and
reticular cells. Findings are viewed relative to the statement by Teilum.

630

Movat, H.Z. 1960. Pathology and pathogenesis of the diffuse collagen diseases: III.
Pathogenesis of the coliagen disease. Can. Med. Ass. J. 85:797-803.

Speaking of the collagen diseases in general, it seems reasonsble to conclude, first,
that fibrinoid, the characteristic change in these diseases, is not sn intrinsic altera-
tion of connective tissue, but the result of exudation, precipitation, and inspissation
of plasma proteins; secondly, that there is considerable evidcnce, morphoiogical, immun-
ological, and experimental, that the lesions of the diffuse collagen diseases are related
to an immne mechanism. Only in rheumatic fever is there conclusive evidence that an
exogenous agent, namely the beta-hemolytic Streptococcus, is implicated in the develop-

ment of the disease. In some cases of polyarteritls nodosa, exogenous agents such as -
sulphonamide, iodine, or penicillin, have been identified. In the other conditions of




the group no exogenous agent is known, and the current.y accepted view is that they
represent an altered state of rzactivity of the tissues, which involves perhaps the -
production of antibodies egzsinst endogenous tissue components.

60

Parker, R.L.; Schmid, F.R. 1962. Phagocytosis of particulate camplexes of garme
globulin and rheumetoid factor. J. Immmnel. 88:519-525.

Precipitetes Tormed by the interaction of rheumatoid sere and fluorescent gamme glich-
ulin vere ingested by viable leukocytes. This reaction required preliminayry heating

£ the gammz giobulin. The resulis suggest that the reactive portion of the gamma
globulin is in the form of aggregates., The phenomenon of phagocytosis demonatrates
a new biologic preperty of rheumatoid factor and gemma glcbulin precipitates end illus-
trates another resciblance of these precipitates to antigen-antibody complexes.

656G

Paronetto, ¥.; Strauss, L, 1562, Immnocytochemical cbservations in periarteritis
nodosa. Ann. Intern. Med. 55:266-296.

A case of poiyarteritis coffered an opportunity for immmologicsl and immmocytcchemical
investigations. Gamm glcbulin, fibrinogen, and albumin were demonstrated in acute
vascular and renal lesions. These fiidings are interpreted as imbibition of the dam-
aged tissues with plasme proteins., DImmmohistochemical findings in the spleen and
lymph nodes and some serological reactimns suggest an immunclogicel copponent., Gamma
glcbulin was found in cells of the spleen, lymph nodes, and kidneys. Cells in the
splecn, charecteristic of plesma celis, coatained macroglcobulin, Positive staining
with aggregated fluorescein-lesbeled human gamma globulin suggests that they contain
rheumatold factor. This finds suppert in vesculer wall antigens. It is unlikely

that autospecific antigen-antivody reaction caused the arteritic lesions.

660

Peterson, W.C,, Jr.; Gokcen, M. 1962. Antinuclear factors in chronic discoid lupus
erythematosus. Arch. Derm. 86:783.787.

Sera from 16 women and 18 men with chronic disceid lupus erythematosus were tested for
antinuclear activity. Nine women were positive and five weskly positive. Eight men
were positive, und one was weakly positive. Speckled nuclear fiuorescence was cbserved
in four of each group. The IF cell test was negative in all cases.

670
Pollack, V.E.; Mandema, E.; Kark, R.M., 1960. Antinuclear factors in the serum of
relatives of patients with systemic lupus erythematosus. Iancet 2:1061-1063.

FA was used to study antinuciear factors in the serum of relatives of systemic lupus .
erythematosus victims. The etiology of SLE is unknown, dbut the antigen-antibody irre- :
gularities seem to indicate disarrangement in the system regulating immrological ’
homostasis, This study indicates a possible hereditary basis for this derangement.
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e/ Rapp, F. 1962. Localization of serum antinuclear factors in tissue culture. Feder-
. ation Proc. 21:15,

Cells grown in culture were used to detect antibodies in humen serum sgainst nuclear
camponents by the indiresct immunofluorescent technique. Results with 150 sera corre-
lated well with those obteined by complement Tixation sgainst celf thymus nuclei and
with the detection of the lupus erythemetosus cell, but the immunofluorescent technique
was slightly more sensitive than the other methods. Some sera reacted primarily with
DNA-associated molecules, other sera combined with antigens near the nuclear membrane,
still others reacted with both sites. Chromosomes of cells in all stages of mitesis
were reactive. Hela cells were roulinely employed, but cells derived from human embry-
onic heart, chicken embryos, adult rabbit kidney, and fetal rabbit skin possess reactive
sites. Antinuclear antibodies did not penetrate the viable cell and did not prevent
growth and multiplication of living cells in culture. It is conciufed that the test
described is a sensitive one for the detection of antinuclear antibedies and allows pre-
cise locelization of the reactive sites in the cell,

690

Rapp, F. 1962. Localization of antinuclear factors from lupus erythematosus sera in
tissue culture. J. Immunol. 88:732-740.

Cells grown in culture have been used to detect antibodies in lupus erythematosus, 1E,
sera sagainst nuclear camponents by means of the immunofluorescent antibody technique,
This teclinique was shown to correlate well with complement fixation and with the detec-
tion of 1E cells. Localization of the resction cn the chromoscmes indicates that some
sers react primerily with the DNA or DNA-associated molecules. This reaction occurs in
cells in various steges of mitosis as well as in the intervhase cell. Other sera vere
found to react with antigens near the nuclear membrane. Antinuclear antibodies do not
appear to penetrate the viable Hele cell and do not prevent growth and multipliecaticn of
living cells in culture. It is suggested that the combinaticn of tissue culture and
immmofluorescence is a precise and sensitive method for the detection of antinuclear
antibodies.
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Rothbard, S,; Watscn, R,F. 196l. Antigenicity of rat collagen: Demonstration of
antibody to rat ccllagen in the renal giomeruli of rats by fluorescence microscopy.
J. Exp. Med. 113:2041-1051.

Rabbit serum or globulin containing antibody to rat collagen, when injected intrave-

nously or intracardially into norma’ or adjuvent-prepared rats, becomes fixed in the

basement menbranes of renal glomeruli and, to a slight extent, of the tubules. This

antibody can be identified in tissue sections by the yeliow-green fluorescence occur-

ring where the rebbit globulin, associated with the fixed collagen antibody, has reacted

with fluorescein-canjugated antirabbit globulin from ducks. The reaztion of the anti-

body to rat collagen with its antigen in the kidney is a primary factor in the produc-

tion of the renal glomerular injury that occurs in rats prepsred with adjuvant. ‘The -
antibody to rat collagen rema2ins in the kidney as long as 92 days and has been detected
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as early as 45 minutes after injection. This series of imrunologic tests indicates
that the anti-collagen serum reacts with its homologous antigen, presumsbly ccllagen,
in the basement membranes of renal glomeruli and tubules, and thet specific antibody
can be used to identify collagen in other tissues of the animal body.

710

Rothbard, S.; Watson, R.F. 1962, Demonstrstion of injected antibody to collagen in
rat tissues by fluorescence micrescopy. Arth. Rlieum. 5:119.

Rebbit serum containing antibody to rat collagen, injected into normel or adjuvant-
prepared rats, becomes fixed at the site of its specific antigen. In tissue sections,
this antibody can then be identified by fluorescence where the rabbit glcbulin, associ-
ated with the fixed collagen antibody, has reacted with fluorescein-conjugsted anti-
rabbit globulin from ducks. Antibody 1o cenllagen was first demonstrated in the basement
membranes of renal glomeruli and, tc 2 lesser extent, of the tubules. It has also been
found in the sarcolemma of cardiac and striated muscle; epithelisl basement membranes of
lung, liver, and intestine; capsules, trabeculee, and fine reticulin framework of lymph
node, spleen, and adrenal; adventitia of the aorte; Jjoint synovia; scleral coat of the
eye; and connective tissue of the choroid plexus and peripheral nerve. Only in the renzal
glomeruli of rats prepered with adjuvant did antibody to rat collagen produce any appar-
ent injury. The antibody remained in the tissues as long as 92 days and was detected as
early as 45 minutes after injection. Aporopriate controls confirmed the specificity of
the antibody localization. The resction of the anti-collagen serum with its homologous
antigen in the basement membranes of the renal glomeruiil is a primary factor in the
glomeruier injury that occurs in the rsts prepared with adjuvant. This specific anti-
body can be used to identify collagen in other tissues.

720

Rothbard, S.; Watson, R,F. 1962. Antigenicity of rat collagen: Distribution of
antibody to rat collagen injected intc rats. J, Exp. Med, 116:337-346.

Antibedy to rat collegen, prepared in rabbits and injected inte the eircwiation of
normel or adjuvant-prepared rats, becomes fixed to its antigen and can then be identi-
fied in tissue sections by flucrescence after application of fluorescein-conjugated
antirabbit globulin. In heart, lung, liver, spleen, adrensl, kidney, jejunum, lymph
node, thymus, joint synovia, peripheral nerve, aorta, skeletal muscle, eye, and brain,
antivody was found at all sites where ccliagen and reticulin are normelly present but,
except for the kidneys of the adjuvent-prepared rats, no pathological sbnormalities
vere demonstrated. It was not found within cells., Specific fluorescences vas sbsent
from tissues of rats injected with normal rsbbit serum or rabbit antifish coliagen
serum or rabbit antirat collagen serum after ebsorption with rat colisgen, vut was
present when the antirat collagen serum had been absorbed with fish collsgen. The
reaction could be ulocked by pretrestment of sectioms with unlabeled antirabbit giob-
ulin and 4id not occur with heterologons lsbeled antiduck globulin. After serial
treatment in vitro with homologous antibody to collagen and conjugated antirabbit glob-
ulin, purified recomstituted ccllagen fibers showed the same fluorescence as fibers in
the tissues. Antibody to rat collagen is directed toward an antigen present in both
collagen and reticulin.
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- Seegal, B,C. 1962, The value of the fluorescent antibody technique in the study of
. _ chronic disease, J., Chron., Dis. 15:935-9L40.

This review article places emphasis on the chronic diseases of various etiologies.
Included are discussions on microorgenism-related disease, connective tissue disorders
such as rheumatoid arthxitis and lupus erythematosus, endccrinological problems ag in
Hashimoto disease, nerve demyelination mechanisms, and tumcr factors such as viruses
and abnormal antigens. Studies of myasthenia gravis, kidney disease, and rheumatic

H fever receive comment. Both diagnostic applications and mechanism of pathogenesis
studies are discussed.

40

Shurin, S,F,; Yavorovskeya, B.,Ye.; Lozovoi, V.P. 1961. Detection of virus isolated
from patients with rheumatic fever in fibroblast culture by means of labeled fluorescent
antiserum. Probl. Virol. USSR 6:292-296,

In infection of human fibroblast cultures with a virus isolated from patients with
rheunatism, the virus can be visually detected with labeled fluorescent antiserum. The
virus epparently is localized initially in the nucleus, but as multiplication continues
the virus passes from the nucleus to the cytoplasm., The degree of degeneration of the
fibroblest probably corresponds to ths maximm accwmilation of virus on it. Encounter
of cell and virus and the start of virus multiplication are not sccompanied by visible
changes in the morphology of the fibroblast. Strains of virus 401, 403, and 311 have
similar antigenic structure.
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T Strauss, A.J.L.; ©Seegal, B,C.: Hsu, K.C.; Burkhoider, P,M.; Nastuk, W.L.; Osserman,
- K.E. 1950. Immnofluorescence demonstration of s muscle-binding, complement-fixing

serum globulin fraction in myastheria gravis., Proc. Soc. Exp. Biol., Med. 105:184-191,

: A muscle-binding complement-fixing component was demonstrated by FA in the crude glob-
- ulin fraction of a pool of serum from 10 patients with myasthenis gravis of recent
; onset and progressive character. This was not demonstrated in similariy orepared normal
serum glcbulin. Nontagged myasthenic globulin blocked adherence of fluorescein-tagged
myasthenic globulin to skeletal muscle striations, but prior treatment with normal
serum globulin intensified FA staining. Individual myasthenis gravis sera in the pocl
also blocked staining. Normal sera did not block adherence of the fluorescein-tagged
myasthenic globulin to skeletzal muscle., Myasthenia gravis globulin fraction fixed
guinea pig compiement to human skeletal muscle, by successive treatment of muscle sec-
tions with myasthenic glcbulin, guinea pig complement, and fluorescein-conjugated
rabbit anti-guines pig complement, but normzl serum globulin did not. Thirty-one
myasthenia gravis sera, 1l normal sera, and 5 sera from other myopathies were tested
fer CF as above, Thirteen myastheric sera were CF-positive., No normel sera fixed
complement. Serum from ore patient with acute dermatomyositis was CF-positive.
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Toylor, H.E.; Shepherd, W.E. 1960. The immunohistochemical interaction of autologeus
rheumatoid serum with subcutaneous rheumatoid nodules. Lab. Invest, $:603-611,

Rheumstoid blood serum was conjugated with fluorescein isocyanate. The conjugate gave

R a specific fluorescence with a component in the area of fibrinoid necrosis or rheumstoid
nedules obtained from the same patient. The reaction also occurred with homologous
theumatoid serum conjugate. The conjugates used for staining contained rheumatoid
factor, as determined by positive latex tests. It is believed that the tissue reactant
is probatly a gamma globulin »ound to tissue components, and that this reacts with the
blood compeonent, provably a rheumatoid factor. Thic finding lends further support to
the hypothesis thet the latte: may be an autcantibody to the former.

770

Thompson, G.R. 1962. Serum antinuclear factors associated with systemic lupus erythem-
atosus., Univ. Mich. Med. Bull. 28:378-337.

Methods for deteciing serum AHF were discussed. Modification of the FA technique, using
chicken erythrocyte nuclei a3 antigen, yielded d5 per cent positives in IE cases and
15 per cent in rheuwmatoid erthritis cases. The procedure is outlined.

780

Vazquez, J.J.; Dixon, F.J. 1956, Studiss on the immmohistochemical composition of
inflammatory and degenerative lesions. Amer. J., Pathol., 32:615.

The fluorescent antibody technigue was applied to the study of the garma globulin and
albumin content of tissue lesions in secondsry human amyloidosis, experimental rabbit
amyloidosis, and some diseases in the so-called collagen group. Specificity of the
technique was evalvated. Amyloid deposits in secondary human amyloidosis and in experi-
mentally produced amyloidosis in rabbits stained strongly for the corresponding gammz
globulin and weakly for albumin. The kidney in & case cf lupus erythematosus showed
gamma globulin and relatively little elbumin in areas of fibrinoid change in arterioles
and glomeruli, as did subcuteneous nodules of rheumatoid arthritis, particularly in
areas of fibrinoid chenge. 1In rheumatic heart disease, the altered heart valves as
well as connective tissue in the myocardium showed the same., In normal tissues there
was more staining for albumin., Albumin with less gammm globulin was present in the
exudate of a case of acute appendicitis. More gamma globulin than albumin, however,
was found in the chronically inflamed tissue of the wall of a tuberculous pulmonary
cavity. The significaence of the cbserved concentrations of gamma globulin in the
situstion described cannot as yet be determined., They mey represent localized antibody.

790

Vazquez, J.J.; Dixon, F.J. 1657. Immnohistochemical study of lesions in rheumatic
fever, systemic lupus erythematosus, and rheumatoid arthritis. Lab. Invest. 6:205-217.

The hearts of patients with active raeumatic carditis, subcutaneous nodules from patients
with rheumatoid arthritis, and spleen, kidneys, and IE cells from patients with systemic
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lupus erythematosus were studied for their gamma globulin content by the fluorescent
antibody technique, using iluorescent antihuman gamme globulin. The lesions of rheu-
matic fever, systemic lupus erythematosus, and, to a lesser degree, rheumatoid arthritis,
showed significant specific concentrations of gammea globulin., Inclusions within IE

ceils and so-called free todies in the peripheral bleod of patients with systemic lupus
erythemetosus showed concentrations of gauma globulin, Localization of gamms glcbulin in
lesions of the abcve-.mentioned diseases is a specific, preferentiel process, the nature
of which remains to be determined, These observations are consistent with but not
specific for the presence of an antigen-antibody reaction in the tissue lesioms.

800

Vazquez, J.J.; Dixon, F.J, 1958. Immunohistochemical analysis of lesions associated
with fibrinoid change. A.M.A. Arch, Pathol. 66:50k-517,

FA was used in a study of certain diseases associated with fibrinoid chenge. The

iseases were rheumstic fever, systemic lupus erythemstosus, thrombotic thrombocytopenic
purpura, abruptio placentae with bilateral cortical necrosis, experimental serum sick-
ness, generslized Shwartzmen phenomenon, and an active peptic ulcer in which fibrinoid
change wes present. The following antisera were prepared for conjugation with flucres-
cein isocyanate: sntihuman gamma globulin, sntihuman serum aloumin, antirabbit gamme
globulin, antirabbit serum albumin, antihuman fibrinogen, and antirabbit fibrin. Results
of an imminohistocnemical analysis of lesions associated with fibrinoid change indicate
that such a change 1s not chemically identical in all cases. Plasma proteins might play
8 role in the production of the fibrinoid change. These findings point out differences
and similarities among some of the diseases studied. The observations, however, emphasize
the danger of applying a unifying concept to fibrinoid and to the diseases associated
with this change.

810

Waaler, E, 1962. The imrmnopathology of the collagen diseases, Acta Pathol. Microbiol.
Secand. Suppl. 154:29-39,

This is a review of the czollagen diseases: rheumatic fever, rheumatoid srthritis,;
systemic lupus erythematosus, diffuse scleroderma, dermatomyositis, polyarteritis
nodosa, and thrombotic thrombocytopenic purpura. Prineipal discussion revelves around
autoimmmity as demonstrated by FA.

820

Weir, D.M.; Holborow, E.J. 1952. Serum antinuclear factor: Laboratory studies.
Am. RII-Eum. DiSo 21:1“0‘14'1‘0

Antinuclear factor, ANF, has been found mainly in the 7S gamms globulin fraction of
serum, but in some sera in the macrcglcbulin also, It is usually removed by sbsorption
with nucleoprotein. Histochemical studies suggest that the reaction between ANF and
ruclei requires the pirresence of both deoxyribonucleice acid and histone, probably in
combination., Immmizaticn of guinea pigs with nucleoprotein failed to produce a spe-
cific immnological response.
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Weir, D.M.; Holvorow, E,J.; Johnson, G.D. 1961, A clinical study of serum anti-
nuclear factor. Brit. Med. J. 1:933-937.

Serum antinuclear factor, as shown by fluorescent antibody, has been found in 62 of
63 cases of systemic lupus erythematosus and in more than 10 per cent ¢f cases of
discoid lupus erythematosus, rheumatoid arthritis including Still's disease, and liver
disease. The nature of thn Tactor is discussed in the light of current concepts of
auvtoimmnity,

ghe

White, R.G., 1959. Localization of auto-antigens in the thyroid gland by the fluores-
cent antibody technique. Exp. Cell Res. Suppl. 7:263-27i,

The use of fluorescein or rhodamine conjugetes of the serum = -tulin of patients with
lymphadenoid goiter, cr Hashimoto disease, permits the localization in thyroid secticns,
including those from the same patient, of an auto-antigen with the characteristics of
thyroglobulin. This antigen was present in most of the follicles of all thyroids and
ir the hypertrophic follicular epithelial cells frow toxic thyroids. The hypertroy..ied
nuclei of such cells also contain areas of antigen pcssibly releted to nucleoii. Intre-
nuclear antigen is particularly prominent in the enlarged nmuclei of lymphadenoid goiter.
Four of 25 sera from cases of this disease comtain an additional factor that localizes
to nuclei, and is possibly identical to the serum factor with a similar affinity for
nuclel present in most cases of disseminated systemic lupus erythematosus. The local-
ization of these end cther antigens is briefly discussed in relation to the pathogenesis
of lymphadenoid goiter,

850

White, R.G.; Bass, B.H.; Williams, E. 1961. Iymphadenoid goiter and the syndrome
of systemic lupus erythematosus. ILancet 1:368-373.

Forty cases of lymphadenoid goiter, or Hashimovo disease, were tested for the presence
in the serum of antinuclear factor, using a histclogical technique with fluorescent
antibody. Five cases were positive. In two patients no other disease was present,
One patient had signs of systemic lupus erythematosus 2 years after a positive serum
reaction for antimuclear factor, and in esnother the findings also suggested this
disgnosis. In the fifth case, rhzumatoid arthritis and rheumatic carditis were pre-
sent. The existence of such a subgroup of ceses of lymphadenoid goiter is discussed
in relation tc the "lesk" hypothesis of the pathogenesis of this disease,

860

White, R.G.; Marshall, A,H,E, 1962. The sutoimmme response in myasthenia gravis.
Iancet 2:120-123.

4 series of cases is presented. FA was used to demonstrate antibodies against nuclei,
A relationship between myasthenia end sysiemic lupus erythematosus is suggested.
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Widelock, D.; Gilbert, G,; Siegel, M.; lee, S.L. 1961, TFluorescent antibody procedure -
Tor lupus egythémetusus: Copparative use of nucleated erythrocytes and calf thynus -
cells, Amer. J. Public Health 51:829-825.

As a screenlqg procedure, the fluorescent technique vtilizing calf thymus nuclei 1
more sensitive than the other tests performed., Eighty-four per cent of the SLE cases
were positive, compaved with T4 per cent by IE preparation and 37 per cent by the
above fluorescent technique. Diseases other tiuan SIE were founG to be positive by this
technique, mostly in patients with conditions related tc the rheumatic diseasss., Use
of chicken cells as & screening procedure is not advisable. Family members of SIE
cases demonstrated a high percentage of positive results with the calf thymms ‘echaique
and should be tested regularly.

880

.
ki

Zingele, S.B,; Barry, R.C.; Rivero, E.H.; Alvarez, B.R. 1959, Tne LE phenomencn:
Study of its protein fluorescence response. Medicina Buenos Aires 19:217-226. In
Spanish,

Lissamine rhodamine-conjugated serum from SIE patients was used to demonstrate the
incorporation of serum protein into nuclei of normsl leukocytes and into free or
phagocytized IE bodies, This incorporstion was not demcnstrated with other sera. The
hypothesis is supported that dvring IE there is an incorperation of sexrum protein into
muclei and into the LE substance.
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Il. AUTOIMMUNE DISEASE

8co

-~

Anderson, J.R.; Gray, K.G.; Peck, J.S,; Buchanan, W.W,; McElhinney, A.J. 1962,
Precipitating autcantibodies in the conneciive tissue dicemses, Amer. Rheum. Dis, 21:

360-3670
FA tests were a minor jart of this study.

900

Balfour, B.M.; Doniach, D,; Roitt, I.M.; Couchman, K.G., 1961. Fluorescent antibody
studies in human thyrciditis: Autoantibodies to an antigen of the thyroif colloid dis-
tinet frow thyroglorulin, Brit. J. Exp. Pathol. 42:307-316.

Thz serum from the 5 to 8 per cent of Hashimcto patients that show no antibodies to thy-
roglobulin or ihe microsamal antigen stain the colloid of human thyroid secliors by Coons
sandwich technique and produce a different pattern from that of anti-thyroglcbulin. The
antigen Ca2 was distinguished frcm thyroid globulin by its sensitivity to formelin fixa-
tion, by a radioactive coc-precipitetion technique, and by absorption studies. Anti-CA2
antibodiez are present in most Hashimoto cases but are also found in cther thyroid dis-
eases and are not diagnostic of lymphedencid goiter.

910

Barnett, E.V.; Dumonde, D.C.; Glymn, L.E. 1962. Induction of eutoimmnity to adrenal
gland. Arth. Rheun. 5:636.

Kabbits and guinea pigs immunized with adrenal homogenates in complete Freund adjuvant
developed auntoimmmity to sdrensl gland. reterologous adrenal homogenate was more effec-
tive than homologous adrenal ‘mmnization in inducing autoantibody and autoimmune adren-
alitis. Complement-fixing antibody elicited by immunization with heterologous adrenzl
was éirected primerily sgeinst the heterologous adremsl, but exhibited cross-resctions
for autologous and fetel adrenai., Antibody eiicited by immnization of rabbits with
homologous adrensl reacted equally with autologous, homologous, or heterologous adrenszl.
Repeated hyperimmmization with either homologous or heteroilogous edrenzl resulted in
antibody with higher titer and with greater cress-reactivities with nonadrenal autologous
°nd fetal organs. 3By immnofluorescence the rabbit antibody elicited by heterologous
adrenal immmizaticn reacted with autologous overian interstitial cells, homologous tes-
icular Leydig cells, and autolcgous adrenal cortex, but not with adrenal medulls, liver,
brain; kidney, or sperm. Antibody from retbits immunized with homologous adrensl reacted
in addition with rabbit sperm. Adrenslitis, characterized by infiltralions of the adren-
al cortex with lymrhocytes or polymorphonuclear cells, was found only in those rabbits
given heterologous adrensl.. Similar lesions, almost exclusively composed of round celis,
wvere found in guinea pigs immnized with either heterologous or homologous adrensl; how-
ever, they were more extensive in those animals immunized with heterologous adrenszl.

The mechanism for the grester effectiveness of immmIzation with certain heterologous
orgens in adjuvent in inducing autoimmmity is unimown. However, this effsct is similar

t.0 the breaking of tolerance t¢ serum protein by immmization with heterologous protein,
Alternate possibilities include a2 greater sdjuvant effect with heterologous antigen.
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Beutner, E.H,; Witebsky, E. 1952, Studies on organ specificity: XIV. Irmuncfluor -
escent studies of thyroid-reactive autoantibodies in human sera. J, Immmnol. 85:462-475,

The interactions between humin sera and humen and monkey thyroid entigens «ere studied
by fluorescent antibody, complement fixation, and tanned cell hemsgglutination. FA
deronstrated three types of antithyroid antibodies in human serum, thyrcid -ollcid, thy-
roid epithelial cytoplasm, and thyroid nuclei. Results from thyroidectomized patients
indiceted that thyroglobulin occurred in all chronic nonspecific thyroiditis cases.

930

Beutner, E.H,; Witebsky, E.; Gerbasi, J.R. 1959. Orgen-specific reactions ¢f thyroid
autoantisera from ratbits, dogs, and humans as determined by the fluorescent antibedy
technic. Federation Proc. 18:2192:559.

Cross-reactions of rabbit, dog, and humen thyroid autcantibodies were investigated. The
indirect staining method wes applied, using conjugates of goat antirzbbi* globulin, rab-
bit antidog globulin, and ravbit antihuman globulin for staining reacticns vith rebbit,
dog, and human thyrcid sutoantisera respectively. Three rabbit thyroid ~utoantisera that
gave positive staining reactions with rabbit thyroid sections 2ll stained ruman thyroid
sections; two sera stained dog thyroid sections. 'Two dog thyroid autoantisera stained
rabbit and human 2s well as dog thyroid sections. Five humen thyroiditis sera were ex-
amined for their capacity to stain humen, rabbit, and dog thyroid sections. Homologous
reactions were generally stronger than cross-reactions. Staining reactions were obtained
at serum dilutions up to 1:81 as compsred with titers of 1:12,800 and more ob*zined with
‘the tanned cell hemagglut.nation technigue. The staining reections considered here were
£11 localized in the colloid or at its periphery.

9ko

Beutner, E.H.; Witebsky, E.; Ricken, D,; Adler, R.H. 1962. Studies on autcantibodies
in myasthenia gravis. J. Amer. Med. Ass. 182:46-58,

Direct, indirect, and complement FA staining were used to study antibedies to mmscle,
using sera from myasthenis grevis patients. Two of L0 sera gave strong reactions. Re-
sults indicated involvement of autoantivody. The serum factor involved was found in the
gamma globulin. Organ specificity of direct and indirect staining was demonstrated for
skeletal and cardiac muscle only; no other tissues steined. The antigen involved in com-
plement staining was specific for skeletal muscle tissue. Pros and cens o7 myesthenia
gravics as an sutcimmure disease are discuscsed.

95¢C
Beutner, E.H.; Witebsky, E.; hose, N.R.; Gerbaesi, J.R. 1958. Llocaliraticn of thyroid

arnd spinal cord autoantibodies by fluorescent antibody technic. Proe. Soc. Exp. Biol.
Med. 97:712-T16.

Sections of normel spinal cords of rabbits were treated with rebbit antisera prcduced by
immmization of rabbits with rabbit spinal cord suspensions; the treated sections were




stained with fluoresceir-conjugated goat antiserum to rabbit immune globulin. Selected
sreas stained suggest the myeline shesth as at least one of the antibody-combining sites.
No staining was cbtained with normal sera or sera containing thyroid autcantibodies. v
Sections of thyroid glands of normsl rabbits were exposed tc the action of rabbit serz
containing rabbit thyroid sutoantibodies and stained as above. The colloid extending
into adjoining epithelial layere was stained positively. Interstitial tissue remained
baically unstained. No positive stainirg reactions were obtained with normal rabbit
serum or rabtbit serum containing brain eutountibodies. With thyroid autocantibodies, the
positive staining reactions and antibody titer were roughly parsiiel, However, rabbit
autoantisera failed to give staining reactions when diluted more than ninefold., It is
not yet possible in studies with spinal corcd autvantisera tc makie a statement regarding
appearance of positive staining reactions and presence of demonstrablie circuleting anti-
vodies, although the data obtained are suggestive of a correlation.

960

Blizzard, R,M.; Chandler, R.W.; Jlanding, B.H.; Pettit, M.D.; West, C.W. 1960. Ma-
ternal autoimmmization to thyroid as a probable cause of athyrotic cretinism. New Eng.
J. Med. 263:327-336.

Sera cf mothers of cretins have been tested for antithyroid antidodies by means of agglu-
tinating, precipitating, complement-fixing, and Coons technigues. The frequency cf oc-
currence of antithyroid antibodies in this group has been compared with that for the
pregnant and general population. Antithyroid antibodies were found to occur significantly
more frequently in the sera of mothers of cretins than in the other groups. Two sera of
mothers of cretins were slso found to contain a cytotoxic factor for thyroid tissue grown
in tissue culture. The other sera were not tested for this factor. These data suggest
that cretinism is scmetimes causally related to thyroidal autoimmmization in the mother,
It was demmmstrated that when antithyroid antivodies cross the placenta, normal children
or athyrotic cretins msy be born, and that these antibedies disappear in the first four
months of life. Although the presence of antithyroid antibodies in the serum of a preg-
nant woman only occasionally results in the birth of a cretin, the newborn infant of any
woman who hes a history of thyroid disease, and who has demonstreble circulating antithy-
Toid antibodies, should be closely followed for signs and symptoms of hypothyroidism.

970

Cochrane, C.G.; Vazquez, J.J.,; Dixon, F.d. 1957. The specific loca}izaticn of antigen
in lesions of experimental serum sickness. Amer. J, Pathol, 33:593-59u4.

Injections of bovine serum slbumin, BSA, labeled with iodine 131, into rabbits produced
lesions of proliferative glamerulitis, ccoronayy arteritis, and endocarditis. Most lesions
appeared tefore complete elimination of the BSA from circuletion., Using FA, concentra-
tions of BSA were found in the glomeruli, and BSA plus the gamma glcobulin of the host were
found in arterial lesions. No BSA or ccncentrations of gammm gloh-1in wera seen before
lesions developed. Controls indicated the reactiams to be specif.c. It was conciuded
that antigen is specifically localized in the lesions of serum sickness at the time they
are produced.
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Cruickshank, B, 1959. Ths role of autoantibodies in anaphylactold purpara. Immunol.

Sera from cases of anaphylactoid parpura have been examined for precipitating, agglutin-
ating, and complement-fixinz antibodies against various extrasts c¢f normal human artery,
kidney, and glomeruli and ugainst cell-free arterial reticulin and zlomerular basement
membrane, The presence of tissue-localizing antibodies was investizated with the fluor-
eacent autibody method. No coaclusive evidence has been found for the presence of cir-
culating tissue antibodies. Such veactions as were observed were noaspecific,

930

Dixon, F.J.; Feldmen, J.D,; Vazquez, J.J. 195.L. Experimental glomerulonephritis. J.
Exp. Med., 113:899-920.,

Daily injections of foreign proteins were used to produce various forms of renal dissase
in rabbits. The form of disease varied in correlation to antibody productioa. Fluores-
cent antibody was used tc follow morphological aspects of the problem. This experimental
model irplied that this renal injury is precipitated by antigens with no known relaticn-
ship to kiduey, that antigen-antibody complexes lozalize in the kidney znd may be etio-
logic in renal injury, tha* severe hypersensitivity disorders can be related tc poor and
g0o3d antibody responses, and that this pathogenesis suggests an z2lternative to the use of
nephrotoxic serum for experiments in humen glomerulonephritis.

1000

Dixon, F.J.; Vazquez, J.J.; Weigle, W,0.; Cochrane, C.G. 1958. Patheczenesis of serum
sickness. A.M,A. Arch. Pathol. 65:28-28,

On the basis of the present observations it appears that the initieticn and development
of the morpholozic manifestations of a serum sickness closely parallel the increase in
rate of antibody formation. They occur while antigen-antibody complexes presumably ce-
pable of inducing inflammatory and anaphylactic responses are present in the cirzulation
and are accompanied by an almost simultaneous localization of antigen and provebly of
antibody in the sites of the lesions. Also, there is no detectable lozalization or fix-
ation of antigen in those tissues predispcsed to the development of lesicns prior to the
formation of antibody.

1010

Doniach, D.; Hudson, R,V, 196l. Hashimoto disease with complement-fixing antitodies
to severz} humsn orgens. Proc. Roy. Soc. Med. 53:871-872.

In this case history of Hashimnto disease, FA revealed antinuclear factor when the IE
cell test was negative.




1620

Doniach, D.; Roitt, I.M, 196l. TFresent concepts of thyroid autcimminity, p. 278-236.
In H, Gardiner-Hill, ed., Modern trends in enducrinology. Hoeber Medical Division,
Harper and Row, Fublishers, New York.

The fluorescent antibcly technique is indicat=d among other tests for the detection of
thyroid autoantibodies. This is a genersl discussion of aspects and potentials in the
study of the thyroid,

103C

Fennell, R.H.; Rodnen, G.P,; Vazqvez, J.J. 1962, Variability of tissue-localizing
properties of serum from patients with different disease states. Lab, Invest. 11.:24-31.

The sera from pciients with systemic lupus erythematosus, sclerodermz, rheumetoid arthri-
tis, Hashimoto thyroiditis, malignant hypertension, and dermatomyositis were tested for
the presence of nuclear-localizing entibodies by the fluorescent antibody technigue.
Three of 21 serum specimens from patients with rheumatcid arthritis and 2 of 12 serum
specimens from patients witn Hashimoto thyroiditis were found by this technique to cou-
tain nuclear-localizing factors identical to the factor found with lupus serum. The
serum specimens from other patients showed variable or negative results. It is suggested
that the presence of nuclear-localizing factors is not a basis for pathogenetic classifi-
cation of disease, and the development of the factor or tactors mey iLs = secondary phe-
nomenon.

1040

Freedman, P.; Markowitz, A.S. 1959. Immunological studies ir nephritis. Lancet 2:
1546,

A serum factcr distincet from slbumin, alpha.l, alpha-2, beta, and gamrma globulins, and
reacting immunologlcally as complement, was localized in the glomeruli in z small series
of biopsy and fresh necropsy kidney tissue from patients with glomerulonephritis and

lupus nephritis and from one patient with disbetic nephropathy who hed not received in-
sulin. Negative results were obtained in histologically normal kidney in a2 case of
scleroderma with doubtful histological changes in the glomexruli and in a case of mild
proliferative and membranous glomerulonephritis assocliated with Henoch-Schonlein purpura.
In the absence of & pure preparation of humen complement, hcwever, interpretation of these
results can be based on inference only.

1050

Freedman, P.; Peters, Jj.; Karl, R. 196Q. Localization of garme globulin in the dis-
eased kidney. A.M,A. arch. Intern. Med. 105:524-535.

Renal tissue from 43 patients has been studied by fluorescent antibody for gamma globulin.
A high incidence of glomerular-localized globulin was noted in the kidneys of patients
with glomerulonephritis at all stages and in the renasl lesions associated with systemic
lupus erythematosus, progressive systemic sclerosis, polyarteritis, amyioaxosis, and di-
aretes mellitus. Specific fluorescence indicative of the presence of gamma globulin was
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also seen in the walls of the small blood vessels in a smaller proportion c¢f these pa-
tients. Elution procedures at pH 3.3 led to some loss of gamma globulin from the kid-

ney tissue, as indicated by the fluorescent entibody stains and also by tests cf the

eluate for gamma globulin. These findings provide support for an immmnological reaction :
in the pathogenesis of some forms of glomerulonephritis and the so-called connective

tissue diseases.

1060

Hijmens, W.; Doniach, D.; Roitt, I.M.;
tween lupus erythematosus, rheumatoid arthritis, and thyroid autoimmune disease,
Med. J. 2:509-91k,

Patients with the subject diseases were tested for autcantibody production. Antinuclear

factor and thyrold antibody tests were done by FA. Results indicated that the autcimmine
diseases form a broed overlepping spectrum with antigen disturbances et one end and anti-

pody production disturbances at the other.
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Holborow, E.J. 1961. Serological overlap be-
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Doniach, D, 1959. Cytoplasmic localization

Holborow, E.J.; Brown, P.C.; Roitt, I.M.;
Brit. J. Exp. Pathol. 4O:

og complement-Tixing autoaniigen in human thyroid epithelium.
583-588.

Sections of human thyroid were treated with chronic thyroiditis sera, and globulin was
demonstrated by application of fluorescein-conjugated antihuman globulin serum. Thy-
roiditis sera containing thyrogiobulin precipitins gave rise to specific staining of

the follicular colleid in alcchol-fixed sections. Staining of the cytoplasm of acinar
cells in unfixed sections was observed, using patienic sers capasble of reacting with

the complement-fixing thyroid microsamel antigen, Cytoplasmic staining was abolished
by absorpticn with a thyroid microsome preparaticn or by pretreatment of the thyroid

¢ section with alcohol. This staining was unaffected by absorption of the serum with
thyroglobulin or with a human liver microsome preparation. 3Staining was organ-specific.
Strong cross-reactions were obtained with monkey thyroid, but rabbit thyroid gave only
weak staining. The asutocantigen present in the microsome fraction of thyroid homogenates
is derived from the cytoplasm of the epithelial cells and is distinct from thyroglobulin.
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Irvine, W.J.

The cytotoxic effect of serz from patients with certain thyroid diseases on hyperplastic

human tlyroid cells in tissue culture is descrived snd illustrated. The thyroid cyto-

toxic fector has proved to be specific for thyroid tissue and is invariably present in
untreated Hashimoto patients, in most patients with spontareous hypothyroidism, and in

more than 50 per cent of patients with thyrotoxicosis., Thyroid cells vary in their sus-
ceptibility to the cytotoxic factor; hyperplastic cells are the most susceptible and i
cells from a simple goiter are the least susceptiole. It is likely that the cytotoxic

effect is relasted to an antigen-antitvody reaction occurring at the cell membrane in the
presence of complement and is indepandent of the thyroglobulin and thyroid microsomal .

autoimmme systems.

1960. The cytotoxic factor in thyroid disease. Scot. hed., J. 5:511-522.
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Konda, S.; Yamada, A.,; Fukase, M.; Hamashime, Y,; Kawamurz, ¥. 196}, The demonstra-
tion of incomplete antivedy in autoimmune hemolytic anemia ty the fluorescent antihumen
globulin serum technique. Acta Sch. Med. Univ. Kioto 37:84-89.

Specific fluorescent membrenes were demoncstrated arcund erythrocytes in some cases of

autoimmine hemolytic anemie using the antihuman glcbulin serum conjugated with fluores-

cein, This fluorescent membrane seemed equal in quelity to that visualized around A

erythrocyte sgglutinated with heterogeneous specific anti-A serum. In three cases of

autoimmune hemelytic anemia the fluorescent membrenes were demonstrated before prednis- &

clone treatment but extinguished after the treatment, despite their rermining positive -
"

in direct Cocmbs test., The mechanism of quenching is still obscure. Flucrescence could
not be visualized arcund O erythrocytes asgglutinated by pan-erythrccyte agelutinin,

1100

Lange, K.; Wechstein, M.; McPherson, S.E. 1961l. Immmologic mechanism of transmission
of experimental glomerulonephritis in parabiotic rats. Proc. Soc. Exp. Biol. Med. 106:
13-16.

The glomerular basement membranes in kidneys of rats made nephritic by antirat-kidney
rabbit serum show the presence of rabbit gamma globulin when exsmined with a fluores-
cein-labeled antirabbit gamma globulin serum. Rat gamme globulin, presumabtly rat anti-
body, appears only after 6 days on these membranes, The perabiosis of such nephritic
rats to healthy rats leads to a mild but clearcut nephritis in the healthy partrer with
proteinuria and typical histologic changee. Rat gamma giobulin, presumsbly antibedy,
but not rabbit gamme globulin can be shown on the glameruli of such seconderily diseased
animals, The parasbiosis of two normal rats does nct lead to such deposition of antibody
or to clinical disease. Thus the primary nephritic partner seems to form an autoantibody
against its own altered kidney tissue. This antibtody is then in turn sble to attack the
healthy kidney tissue of the secondary partner.

1110

lange, K.; Wenk, E.J,; Wachstein, M.; Noble, J, 1958. fThe mechanism of experimental
glomerulonephritis produced in rabbits by avian sntikidney sera. Amer. J. Med. Sci. 236:
767-~778.

Experimental glamerilonephritis was produced in rabbits by injection of duck or chicken
antiserum to rabbit kidney following & 4- to 5-day deley period. The onset time was not
modified by replacement of part of the duck antiserum with normal duck or human serum,
The disease was not induced in rabbits by transfusion of nephritic or antiduck rabbit
serum, whether or not the recipient rabbit had been sensitized. Therefore, the disease-
producing antibody was specific for the localizing factor. Fluorescent antirabbit gamms
globulin localized in the glomeruli when tne disease appeared, not before. Fluoresceat
antiduck globulin and nepnritic rabbit serum locelized immediately following administra-
tion of duck serum, the former giving weak fluorescence and the latter giving intense
fluorescence. After disease appeared, this staining did not occur; autcantibodies appar-
ently occupied the antigen sites. WNephritis in mammals following injection of avian ser-
um is therefore caused by artibody produced in the recipient enimal and is 2 biphasic
diseuse. Monophasic disease is caused by injection of mammalian antiserum. :
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Lessef, M.,H.; Crawford, H.J.; Wood, R.M, 19%). tibody tc thyrogiobulin in patients
with thyroid disease., Lancet 2:1172-1173.

A slide test employing spots of antigen made fluc ~escent bty specific fluorescein-labeled
antiglobulin is described. Its use in the study «f tnyroglobulin from human patients
with various thyroid conditions is described, and . comparison is made with the passive
cutaneous anaphylactic reaction in the guinea pig. Ths fluorescent-spot test appeared
to be the more sensitive test.

1130

Macotela-Ruiz, E. 1962. The fluorescent antibody tech. ique: Applications in experimen-
tal dermatclogy. Frenza Med. Mex. 27:163-172. In Spaniih.

This is a review of methods and uses, directed principal.y toward dermatology and auto-
immne diseases.

1140

Mancini, R.E.; Vilar, O.; Dellacha, J.M.; Dav.dson, O,W,; Castro, A. 1961. Histo-
logical localization in rat tissues of intraverously injected thyrotrophin labeled with
a fluorescent dve. J. Histochem. Cytochem. 9 271-277.

Thyrotrophin preparations were conjugated v.th lissamine rhodamine RB 200, Biologic ac-
tivity loss was 12 to 34 per cent. Rat g oups were injected intravenously with labeled
thyrotrophin, the same but completely de .atured, and dye solution. Thyrotrophin remained
in the circulation longer than the dens .ured material, but both declined. Thyrotrophin
was found in the thyroid glend, ocular connective tissue, skeletal muscle interstitium,
perivisceral adipose tissue, and mast cells. Kupffer cells and cther macropheges and
proximal tubule cells showed the mort long-lasting accumulation. Denatured thyrotrophin
was not in the thyroid, and in low quantity in connective and adipose tissue and in mest
cells. More was present in macrcpheges and convoluted tubule cells , and it was elimin-
ated through the small intestine epithelium, Plain dye was eliminated via the urinary
and bile systems.

1150

Mellors, R.C. 1955. thogenesis of experimental glomerulonephritis: Histopathological
demonstration of glomerular-lccalizing antibodies. Amer. J. Pathol. 31:592.

The rcle of antigen-antibody r~actions in the pathogenesis of certain types of glomerulo-
nephritis, as well as of a var.ety of other diseases thought to be associated with aller-
gy and hypersensitivity, has been discussed widely cduring the past century. Clinical
observations, serologic findings, morphologic studies, and investigative work with exper-
imental animals lend indirect support to immmno-allergic pathogenesis. The unique fes-
ture of the present study is the use of recently described microfluorescence methods for
demonstrating the histologic sites of localization of antibcdies in vivo. Antibodies

are locaiized in the glcmeruli of tre kidneys of rabbits having glomerulcnephritis of




the acute proliferative, the exudative, or the crescentic type induced ty the injection
of foreign protein as bovine gamms giobulins, Such localization is clearly 2 requisite
for the allergic pathogenesis ¢f glomerulonephritis. Complete article,

1160

Mellors, R.C, 1955. Histochemical demonstration of the in vivo lncalization of anti-
bodies: Antigenic components of the kidney and the pathogenesis of glomerulonephritis.
J. Histochem, Cytochem. 3:284-289,

The role of antigen-antibody reactions in the pathogenesis of certain types of glomerulo-
nephritis and in the development of various lesions of the heart, blood vessels, =kin, i
and joints in allergic, hypersensitive, and other pathologic states has heen discussed
wvidely during the past half-century. A method, the microfliuorescence technique, for the
histologic demonstration of the antigenic components of tissues and the sites of local-
ization of antibodies should provide further knowledge concerning the role of antigen-
antibody interactions in these diseases,

1170

Mellors, R.C.,; Arias-Stella, J,; Siegel, M,; DPressman, D. 1955. Analyticel pathology:
II. Histopathologic demonstration of glomerular-localizing antibodies in experimental
glomerulonephritis, Amer. J. Pathol. 31:687-715.

0f 15 rabbits receiving one or more intravenous injections of purified foreign proteins
as bovine gamma globulins, 12 developed glomerulonephritis; 8, myocarditis; 3, endocard-
itis; 5, interstitial pneumonia; U, allergic angiitis; 15, lymphoid hyperplasia of the
spleen; and 2, sllergic granulomas of the spleen. The evidence of renal injury in 12
animsls consisted of proteinuria, rensl enlargemert, renal petechiae, tuvular casts, and
glomerulitis, Antibodies were localized ip the glomeruli of the kidneys of rabbits having
acute glomerulonephritis. Such localization, not heretofore demonstrable; is clearly a
requisite for the allergic pathogenesis of glomerulonephritis, Studies of other organs
in these sensitized animals suggested that antibodies were localized in the blood vessels
in angiitis and in the heart in endocarditis and myocarditis. The analytical method used
should permit the study of the role of antigen-antibody interactions in the pathogenesis
of a number of human diseases.

1180

Mellors, R.C.; Arias-Stella, J.; Siegel, M,; Pressman, D. 1955. Demonstration of the
roie of glomerular-localizing antibodies in pathogenesis of experimental glomerulonephri-
tis, Federation. Proc. 14:821:25k,

A microfluorescence method for the histological demonstration ¢f the sites of in vivo

localization of antibodies has recently been developed. After treatment of tissue sec-
tions by an immmochemical fluorochroming procedure, sites of entibody localization be-
came self-lumincus when viewed with the fluorescence microscope. The role of antigen- _
antibody interactions in the pathogenesis of a number of experimental and clinical dis- "
eases was studied. Of 15 rabbits rendered hypersensitive by the intravenous injection -
of purified foreign protein as bovine gamme globulin; 12 developed glomerulonephritis;
8, myocarditis; 3, endocarditis; 5, interstitial pneumonia; and 4, allergic engiitis.
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By the microfluorescence method, utilizing a quantitative photographic photometer and
analyzing the results statistically in comperison with control data, antibody lccalizz-
tion was clearly demonstrated in the glomeruli of the kidneys of rabbits having glom-
erulonephritis of the proliferative, exudative, or crescentic type. Preliminary studles
of other organs in the sensitized animels suggested that antibodies were loczlized in
the blood vessels in angiitis and in the heart in ando- and myo-carditis. Complete
article.

1130

Mellors, R.C.; Brzosko, W,J,; Sonkin, L.S. 1962. Immmnopathology of chronic nonspe-
cific thyroiditis or autoimmne thyroiditis. Amer. J. Pathol. b41:425-437,

Thyroglobulin, antibody to thyroglobulin, and mixtures of the two, apparently comprising
immine complexes, were identified in situ in thyroid sections. Thyroglobulin, detected
as antigen with fluorescent rabbit antibody, was distributed mainly in colloid within
thyroid follicles but also outside of the follicles in close relation to mononuclear
mesenchymal cells in the dense interstitial infiltrate, Cells containing and apparently
forming entibvody to thyrogicbulin were abundant in the dense mcnonuclear cell infiltrate
surrounding, invading, and replacing the fellicuiar epithelium and the colloid. The
mjority of the antibody-contzining cells were plasma cells. The antibody was TS gamme
globulin., Thyroglobulia with & globular appearance was intimately associated with 7S
gamma globulin within and outside the thyroid fcllicles. Thyroglobulin and antibody

to it were present in some degenerated epithelial cells. 1In addition, a few solitary
cells containing globules of thyroglobulin and antibody were interpreted as being mec-
ropheges with phagocytized immne complexes. The major components of an autoimmne
response - autoantigen, autocantibody, and spparently immne complexes - have all been
demonstrated in situ in chronic nonspecfic thyroiditis. This form of thyroiditis merits
the designation autoimmune thyroiditis.
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Mellors, R.C.; Ortega, L.G. 1956, Analytical patholcgy: III. New observations on
the pathogenesis of glamerulonephritis, lipid nephrosis, periarteritis nodcsa, and sec-
ondary amyloidosis in man. Amer. J, Pathol. 32:455-L99,

This study shows the histopathologic applicatgen of a microfluorescence method for demon-
strating the histologic sites of localized human gamma glcbulins. It is estebiished that
gamma globulins are localized in the active glomerular lesions in lipid nephrosis of
childhood and glomerulonephritis occurring in men a2t sll ages. Gamme glcbulins are local-
ized in the giomerular and the arterial lesions in periarteritis nodosa and in glomerulaer
lesions in renal amyloidosis. By demonstrating that anlibody proteins are localized in y
the sites of the lesions, the observations fulfill a requirement essential for the immuno-
i allergic pathogenesis of these several diseases of man. Localized gammra globulins are,

at least in part, antitodies against antigens that have localized in the protective sites
of the lesions. This investigstion suggests that the pathogenasis of glamerulonephritis
initiated in eclampsia of pregnancy, rheumatic fever, rheumatoid arthritis, disseminated
lupus erythematosus, and other so-called collagen diseases will be further elucidated by
the anslytical procedure used in this study.
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Naimn, R.C.; Ghose, T.; Porteous, I,B,; Urquhert, J.A. 1962. A routine immunofluor-
escence method for detecting autoantibodies. J., Clin, Pathol. 15:594-595.

The principle of demonstrating autoantibodies to thyroid by immmnofluorescence is simple:
the sers of patients with suspected autoimmune thyroiditis are applied to sections of ru-
an thyrcid and any interaction of thyrcid antigen with specific autoantibody is detected
by & fiuorescent conjugate of antihumen globulin. Unfixed fresh frozen sections of thy-
roid sre used *o identify the complement-fixing anticytoplasmic wutoantibody, but these
are inadequate for identifying enticolloid activity because thyroid colloid is poorly re-
tained in unfixed sections. To preserve colloid without denaturation in frczen sections,
Balfour et al, employed a methenol fixation procedure that has usually given satisfactory
results in our hands but suffers from certain disadvantages. In particular, stocks of
thyroid tissue hlocks, even when kept at -76 C, deteriorcte rapidly and require replace-
ment gbout every 3 weeks; fresh microscopical sections are required for every testing and
there is always an uncertainty about the colloid fixation or about the suitability of a
nevw thyroid gland that may also be difficult to obtain at the appropriate time. Balfour
also used freeze-substitution of thyroid tissue but we find the method unsuitable for rou-
tine use: colloid seems often to be lost into the dehydrating solvent,, These objections
have been overcame by using lyophilized thyroid embedded in polyester wax and seciioned
with a microtome. Such preparations provide an effective substrate for repeated autoanti-
body testing over many months.

1220

Ortega, L.G.; Mellors, R,C. 1356. Analytical pathology: 1IV. The role of localized
antibodies in the pathogenesis of nephrotoxic nephritis in the rat. J. Exp. Med. 104:
151-17C.

The principal objective of this investigation was to define the roles of injected and
autogenous kidney-locelizing antibodies in the pathogenesis of rat nephrotoxic nephritis
by relating data obtained with fluorescent antibody techniques to clinical and histologic
observations. Such an analysis of the nephritis that develcped in 28 rats after injection
with the crude gamme giobulin fraction of nephrotoxic serum has led us to the following
conclusions: The renel locslization of nephrotoxic antibodies is primarily and perhaps
exclusively in the memtranes of the glomerular tufts. These entitedies are demonstrable,
as antigens, in the glomeruli for as long as 3 months after injection. In the acute stage
of the nephritiz, nonantibody autlogenous globulins are present in the glomerular tufis,
probably as compcnents of edema fluid. From 6 and 9 days to 3 months after injection,
autogenous antibolies are localized in the glomerular tufts in a pattern that corresponds
closely to that o1 the nephrotoxins.

1230

Porter, D.D.; Fennell, R.H. 1961, Serologic and immunohistochemical study of human snd
experimental thyroiditis. New Eng. J. Med. 265:830-83k.

Material from 13 cases of Hashimoto thyroiditis was examined in an attempt to correlate
serologic and morphologic findings. No correlation between the degree of thyroid destruc-
tion and the presence or titer of circulating antibcdies or antithyrcid could be found.
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No single serologic test was consistently diegnostic of the condition. A reascnable ex-
planaticn for antithyroid antibodies is thet they represent a secondary manifestation of
thyroiditis and not the pathogenic agent. Experimental thyroiditis was produced in three
of 20 experimental rebbits. It &id not closely resemble Hashimoto thyroiditis serologi-

cally or morphologically.
1240

Pulvertaft, R.J.V.; Doniach, D,; Roitt, I.M, 1961. The cytotoxic factor in Hashimoto
disease and its incidence in other thyroid disease. Brit. J. Exp. Pathcl. L42:496-503,

Trypsinized human thyroid cells in monolayer cultures are killed by Hashimoto sera in the
presence of complement. If complement is inactivated by heating or absorbed out by an in-
Gifferent antigen-antibody ccmplex, the cytotoxic effect is sbolished. The factor is
specles- and organ-specific and consistentiy affects only cells from thyrotoxic and Hashi-
moto goiters. The factor is strongest in Heshimoto sers but is also present in low con-
centration in two-thirds of thyrotoxic sera and to a lesser sxtent in other thyroid
diseases.

1250
Roit%, I.M.; Doniach, D, 1960. Thyroid sutoimmunity. Brit. Med. Bulli. 16:152-158,

Uses and implications of the FA test in the study of thyroid autoantigens are indicated
in review. Other tests are also discussed in relation to the general thyroid autoimmnity
prcbiem.

1260

Roitt, I.M.; Doniach, D.,; Couchmen, K, 1960. Studies of an intracellular thyroid auto-
antigen, p. 70-78. _I_n_ Mechanisms of antibody formation. Publishing House of the Czecho-
slovak Academy of Sciences, Prague.

A thyroid autoantigen exists., HKHypotheses for this phenomenon ere discussed.

1270

Seegal, B.C., 19€2. The value of the fluorescent antibody technique In the study of
chronic disease. J, Chron. Dia. 15:935-940,

This review article emphasizes the chronic diseases of various etiologies. Inciuded are
diccussions on microorganism-related disease, connective tissue discorders such as rheum-
avoid exrthritis and lupus erythematosus, endcerinological problems such as Hashimoto dis-
ease, nerve demyelinetion mecnsnisms, and tumor factors such &s viruses and abnormel anti-
gens. Studies of myasthenia gravis, kidney disease, and rheumatic fever are discussed,
Both Giagnostic applications end mechanism of pathogenesis studies are discussed.
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Seegal, 3,C,; Hsu, K.C.; Rothenberg, M.S,; Chapeau, 4.D. 1962, Studies of the mech-
anism of experimental nephritis with fluorescein-lasbeled entibody: II. Localization end
persistence of injected rzbbit or duck anti-rat-kidney serum during the course of nephri- ] -
tis in rats. Amer. J. Pathol. 41:183.204. ‘

The course of acute, subacute, and chronic nephritis produced in the rat by the injection
of retoit or duck antiserum tec rat kidney was followed for periods up tc 291 deys. Both
injected rasbbit and duck glotulin were demonstrated in the glomeruli of nephritic animels.
The rats that had the most severe acuie nephritis snowed the greatest amount of nephro-
toxic globulin localized in the glomeruii., Progressicn of renal lesions tc chronic glom- i
erulonephritis occurred most rapidly in those animals that suffered the most severe acute
disease., Cells in the spleen and adrenal contained small amounts of rabbit or duck glob-
ulin up to 5 months after injection. This was the case alsc in animals given injections
of duck antiserum to rat lung. Rabbit or duck antiserum to rat kidney localized in rat

‘ glomeruli; as in the case of antisera to rat lung, initiated nephritis; progression of

| this might be attributable to persistence of the foreign globulin in the glomeruli.

‘ 1290

Stoioff, I.L. 1%50. Flucrescence microscopy in diseases of the thyroid gland. J. Ciin.
Invest, 39:1033.

Cryostat sections of normal humen thyroid were covered with the sera to be tested for 30
minutes, washed for 10 minutes with phosphate buffer at pH 7.3, coverced with rabbit anti-
human gamme globulin labeled with fluorescein isothiocyanate for 30 minutes, and washed
in running tap water overnight., The sera of five normel persons and ten patients with a
veriety of diseases of the thyroid were tested. Brilliant fluorescence wes seen in the
acinar and interstitial cells of the sections trested with the sera of three patients
with Hashimoto diseese and one patient with a Riedel struma. Strikingly little fiuores-
cence was seen on the colloid. Traces of fluorescence were seen in the secticns treated
with the sera of two patien®s with idiopasthic hypothroidism without goiter, two patients
with euthyroid gciters, and two patients with adolescent goiter. The sections treated
with the sera of the five normal persons were negative. Sections treated with sera of
two patients with Hashimoto disease obtained 7 months after thyroidectomy were also neg-
ative, although a serum obtained from one of these preoperatively hud been positive. Pre-
cipitins to thyroid extract were found in varying emounts in nine of ten sera of patients
with thyroid diseuse and in none of five controls.

1300

Teodoru, C.V.; Brancato, P.; Volk, B.W. 1962. The connective tissue as systemic site
for binding of duck anti-rabbit-kidney nephrotoxic serum. Federstion Proc. 21:167.

The intra-articuiar administretion of duck anti-rebbit-kidney serum, DARKS, to rabbits
couses severe delayed arthritis and its Intradermal injectisn oroduces loeal skin nedro-
sis. To explain this apparent lack of specificity we attempted to investigate the sites
of the iimmno-siliergic reactions and thereby find the common morpholcgic denominator for
these diversified organic alterations induced by DARKS., Sections of normal kidney, liver,
miscle, joint capsule, etc. were incubated with fluorescein-labeled DARKS gamma gicbulins.
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There was selective fluorescence of interstitial and perivascular connective tissue,
Control sections similarly treated wita flucrescent normal duck serum gamma globulins
failed to stain. In rabbits that received DARKS intrav nously and were sacrificed 7
days later, kidney sections incubated with fluorescent .ntibodies against DARKS gamme
globulins showed selective fluorescence of the interstitial connective tissue and the
basement membrane of the glomerular tufts. Similarly, when fluorescent anti-DARKS ganma
gl~ lins were incubated with sections of periarticular tissue from rabbits that had re-
ce..ed DARKS intra-articularly 3 months previously, the connective tissue was also se-
lectively stained., These findings strongly suggest an antigen-antibody relationship be-
tween DARKS gamma glcbulins and rabbit connective tissue. This could account for the
variety of delayed organic lesions provoked by DARKS, depending on the route of adminis-
tration.

1310

Triedmen, R.S.,; Metzger, H.; Hsu, K,C.; Rothenburg, M.S.; Seegal, B.C.; Urquhsrt,
J.A., 1962, studies of the mechanism of experimental nephritis -<th fluorescein-labeled
antibody: I, Localization and persistence of injected duck ant -rat-lung serum during
+he course oi rephritis in rats. Amer. J, Pathol. 41:55-117.
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Duck antiserum %o rzt lung produced nephritis in rats similer in ccurse and histelogic
features to that which has followed the injection of other nephrotic antisera. The neph-
rotoxic duck globulin locelized primarily in the glomeruli and persisted there during the
entire period of observation up to 259 days. The amount c¢f duck antiglobuiin tc rat lung
bound in the glomeruli was relstively greater when the initial nephritis wus severe but
diminished gradually with time to about 10 per cent after 8 months. Duck globulin was
found in the lungs of only 3 rats injected with duck antiserum to rat lung. Ceils of thae
reticuloendothelial system, particularly those in the spleen and adrenzl, ccntained small
amounts of duck globulin 13 to 5 months after injection. Localization of cuck antiserum
to rat lung in glomeruli of the rat initiates nephritis, and progression of the disease
- may result from persistence of foreign globulin in the glomeruli.
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N white, R.G, 1957. Discussion on autoimmmnity and thyroiditis. Proc. Roy. Soc. Med, 50:
i 953-954.
In the study of Hashimoto disesse lymph ncdes were exemined by FA. Specific sntibody was
demonstrated in reticuloendothelial cells located in the peripheral lymph sizuses cf the
ncdes.

1330

t White, R.G.; Mearshall, A.H.E. 1962, The autoimrmmne response in myesthenia gravis.
Lancet 2:120-123.

. A series of cases is presenited. FA was used to demonatrete entibodies sgsinst nuclel.

it
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A reletionship between myasthenia and systemic lupus erythematosus is suggested.
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Wood, C.; White, R,G. 1956, Experimental glomerulonephritis produced in nmice by sub-
cutaneous injections of heat-killed Proteus mirebilis. Brit. J. Exp. Pathol. 37:49-59.

Acute or subacute diffuse glomerulonephritis was produced in about 50 per cert of mice by
repeeted subcutaneous injections of heat-killed P. mirabilis continued for 2 to 11 weeks.
Using fluorescein-labeled antibody, antigenic material from P. mirsbilis was found to be
lccalized in the glumeruler cells, After a single subcutanecus dose, antigen persisted

for at least 3 weeks in glomeruli. It is suggested that the locslization of bacterial
antigen in giomerular cells mey be causally related to the production of nephritis and

that this localization site is related to the type of glomerulonephritis producei in mice,
which resembled Ellis type 1 nephritis in man.
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III. BLOOD: CELLULAFR COMPONENTS
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% A, ERYTHROCYTES
1350
= Clayton, R.M. 1959. Changes in the antigenic constitution of members of groups of ceils.

Exp. Cell Res. Suppl. 7:275-278.

A method of detecting tissue cells with homozyzous reactions for tlood group substances in
tne tissues of heterozygous individuasls is descrived. Such cells tend to occur in clus-
ters., The method may serve to compare the numbers of modified cells in different tissues
of the same individual.

1360

Cohen, F.; Zuelzer, W.,W.; Evans, M, 1960. Identification of bloud group antigens
and minor cell populations by the fluorescent antibody method, Blocd 15:884-900,

RS G g AR e

It is possible to produce fluorescence of erythrocytes as the result of specific entigen-
antibody reactions of varicus tioocd group antigens, Factors A and B, & variety of Rh an-
tigens and Kidd, have been demonstrated with this method. The method discriminates be-
tween Al and A2 cells. More antibvody must be attached to the red cell for fluorescence
than for aggiutination. The relative paucity of antigenic sites of Rh substance compared
with A and B antigens is reflected by the difference in intensity of steining. The fluor-
escent antibody technique has been used successfully for the demonstration znd quantite-
tion of minor cell populations in toth in vitro mixtures and in vivo. Injected Rh-posi-
tive erythrocytes were demonstrated in the blood of an Rh-negative volunteer during a
period of twenty days. Fetal Rh-positive erythrocytes were demonstrated in several Rh-
negative women, both with and without antibedy, in the last trimester of gestation,

1370

Cohen, F.; 2uelzer, W,W.; Evens, M, 1960. Identificaticn of erythrocyte blood group
antigens, and the demonstration of minor cell populations with fluorescent antibodies.
Federation Proc. 19:69.

Demonstration of blood group antigens in erythrocytes by specific fluorescence was achlev-
ed by treating wet prepsrations of red cells with fluorescein isothiocysnate-labeled an-
tibodies. Group A and Group B antigens were demonstrated by the direct method using cou-
led humen arti-A and anti-B8 sera, A variety of Rh antigens and Kidd wvere demonstreted
by the indirect method, in which re cells were sensitized with their specific incomplete
antibody and then treated with iabeled rebbit antitumen globulin. Iow intensity of fiu-
orescence with these weaker antigens was nevertheless specific because it cculd Le shown
that under the conditions employsd, green fluorescence was an sll-or-none resction and
controls showed no fluorescence. The method has been used to identify and quantitate
minor cell populations in artificisl mixtures; e.g,, &rcup A cells in group O cells, Rh-
positive cells in Rh-negetive cells, in ratios up to 1:100,000, Injected Rh-positive
erythrocytes were demonsireted in the blood cf an Rh-negative volunteer for as long as
three weeks, Fetal Rh-rositive red cells were demonsirated in several Ru-negative women
with and without antibody, in tiae last trimester of pregnancy. The method is being used
to study mechanisms of isoimmunization.
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1380

Glymn, L.E,; Holborow, E.J.; Joknson, G,D, 1957. The distribution of tlood-group
substances in humen gastric and duodensl mucosa, Lancet 2:1083-1088.

Conjugates of fluorescein isocyenate wit}l anti-A, anti-le u, and anti-H sera have been
used to identify blood-group substances in gsstric and Auocdenal mucosa obLtained from
group A, group AB, and group O persons undergoing partial gastrectomy. The patterns of
distribution of A, Le a, and H substance in different parts or the mucose and the differ-
ence between secretors and nonsecretors are described.

1390

Hasebe, H, 1962. Identificution of vlood group antigens A, B, and D RHO on human eryth-

rocytea by the fluorescent antivody technique. Jap. J. Legal Med. 16:311-324, In Jap-
snese,

FA was used to detect blood group antigens in tissue, cells, blood staeins, and human se-
cretions. Erythrocytes cculd be specifically stained Ly a tube method or smear. Results
yars best by a three-ster technigue descrived. Ilgher-titered sera gave superior results.
Optimum temperalires and reaction times were determined. Saline was the best suspending
medium for A end B ehtigeng, and 10 per cent bovine serum albumin was best for the D an-
tigen by both stein methods ard hest, for smesrs for 4 and B antigens. Absorption of sera
with erythronytes was the best wey to reduce nonspecific fluorescence.

1300

Emsebe, =, 1962, Determination of 4BC blood groups in human blood stains by the fluor-
escent antitedy teckrmigue. Jap. J. legal Med. 16:325-329,

Specific FA staining wes seen vhen zpplied to dried blood crusts.
1h30
Holborow, E.5.; Brown, P.C.; Glynn, L.E.; Hawes, M,D.; Gresham, G.A.; O'Brien, T.F.;

Coambs, R,R.a. 199C. The distributicn of the blood group A antigen in humsn tissues.
B-it. J, Exg. Pataci. 41:430-437.

Thne distribution of the blood group A antigen in s variety of humen tissues has been stud-
ied by twe methods - the mixed agglutinetion method, using humen immmne anti-A serum, and
the Cocns fl.orescence method using a conjugaste of rabbit antiserum tc humen £ substance.
Gcod sgreement in results was found between the methods, which show that the A antigen is
widely distributed in human tissues, principsll; in epithelial tissues and in vascular
endothelium,
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1420

Jankovic, B.,D. 1959, OSpecific steining of red cell antigens by the use >f tluorescein- -
labelled antibody. Acta Haematoi. 22:278-285,

Pttt

Procedures showing that A, B, AP, and Rh-positive red cells can be specifically stained
with fluorescent antibody are described. Evidence was found for the importence of a
quantitative relationship between antigen and antibody involved in the reaction.

1k30

Jankoviec, B.D.; Arsenijevic, K. 195G,

Histochemical demonstration of A and B antigens
in platelets. Nature 1£3:695-696.

The authors reported the methods and results in specific staining of unfixed platelets

using flucorescent antibody. The fluorescent antibody technique would be successful in
immmochaemotology.

14ko

Keplar, M,H, 1957. Immnofluorescent reactions of humsn sera with Isc-antigens in hu-

man heart tissuve: AB blood group substances and cardioliipin: Evidence cof

g thermolabile
antibody to cardiolipin associsted with inflammation.

Federation Precc. 16:1796:419.

Blood group iso-antigens A and B were localized in capillery walls, endcthelium, adventi-
tia of blood vessels, and the connective tissue stroma, Specificity was confirmed by &b-
sorption of reactive sers with heert tissue homogenates or packed red cells of the homel-
ocgous blood group. A second antigen in heart tissue vas reactive with Wassermann-positive
sera. This staining reaction wes localized meinly with.n the sarcoplasm of the myccardial
cell, particularly between the mycfibrils and adjacent to the cell membrene, with only
traces of staining present in the connective tissue stroma and tlood vessels, Absorption
of such sera with beef cardiolipin reduced staining, and absorption with humen heart
tissue homogenastes prevented staining. This sarcoplasmic pattern of staining wes chserved
also with acute-phase sers from patients with rheumatic fever, rheumatoid srthritis, and
subacute bacterial endocarditis. In such sera, & thermolsbile complementfixing antibody
for veef cardiolipin was found and could be quantitated after decompleuwenting the sera
with an immune precipitate. The titer correlated with the sedimentation rate and
C-reactive protein and may reflect acute inflammetion.

1ks50

Konéa, S.; Yameds, A.; rukase, M.; Hamashima, Y,; Kawamura, M, 1661. The demonstra- .
tion of incomplete antibody In autcimmune hemolytic aremia by the fluorescent antihuman

globulin serum technique. Acta Sea. Med. Univ. Kioto 37:84-89.

Specilic

flucrescent membranses were demonetrated sround °""‘"+"'D"1[“f+oq ‘v 30me pzess Af
ulresien ranes were NG eYyInRY

autoimmne hemolytlc anemia using the antihumen globulin serum conjugaueé with fluvores-
cein. This fluorescent membrane seemed equal in Jquality to that visualized arcund A
erythrocyte agglutinated with hetercgerecus specific anti-A serum. In three cases of
sutoimmine hemolytic anemia the fluorescent membranes were demons.rated before predniz-
olone treaztment but extinguished after the treatment, despite their remmining positive
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in direct Ccombs test. The mechznism of quenching is still obscure. Fiuorescence could
not be visualized arouné C erythrocytes agglutinated by pan-erythrucyte sgglutinin.

1460

Lee, R.E.; Vazquez, J.J. 1962, Immmnocytochemical evidence for transplecental passage
of erythrocytes. Lab. Invest. 11:580-58%4.

Evidence is presented for the transplacental passage of human erythrocytes from the mother
to the baby and vice versa. Minor cell vpopulations were detected by use of the fluores-
cent antibody technigue in eight newborns and two mothers. The significence of these
findinge is discussed as they relate to immunologic tolerance.

1470

Marquez, M,H.; Sotelo, S.J. 196l. Fluorescent antibodies of the human blocd groups.
Prensa Med. Mex. 26:303-30k.

Using FA, it was possible to demonstrate the site of actiorn of the natursl antibvodies of
the muman blood groups on red cells, The site of action is the surface of red cell:s that
are homologous with the antibodies in autoimmune aneunisas.

1480

Reed, T.E. 1961. Variable specificity of an anti-A serum labelled in three different
ways. Acte Haematcl. 25:355-360.

An enti-A serum from an immunized grour B msale was labelled, sepsrately, with tritium,
iodine 131, and fluorescein. Aggiutination specificity for A red blood cells was re-
tained in each case. Autoradiogrephy with the tritisted anti-A and the iodinated anti-A
failed to distinguish between Al and O cells, hovever., Counting the gemnz emission of
the iodinated anti-A indicuted & relative uptake of antiserum of 2.3:1.6:1 for Al, B,

and O cells for ona set of experimentasl conditions. These results suggest that non-anti-
body protein adsorbs cnto red cells., Fiunrescein labelling of whole cells, ir contrast,
was specific: A cells fluocresced brightly and B and O cells remaired dark. A varisble
proportion of B or O stromate, however, fluoresced after incubation with the fluoresnrein-
ccnjugated acti-A. It iz not knowr why fluorescein labelling is more specific then trit-
iym or jodine labelling or why scromats lebel nonspecificslly with fluorescein but whole
c2lls do nov.

1485

Shaheni, S.; Southam, A.L. 1962. Immnoflucrescent study of the ABO blood group anti-
gens in humar spercmtozoe. Amer. J. Obstet. Gynecol. BlL:660-66€.

7 as - 3 P v - - S S k] LR
The presence ¢f blood groaup antigens A ¢r 2 on human spermatozos was Gemonstraeted with

P84

FA, Spermatozoa carry & simgle ABO bicod group entigen on their surfaces.
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1490

Szulman, A.E. 1959. Histochemical distribution ¢f blood group artigens A snéd ® in hu-
man tissues. Federation Proc., 18:2008:509.

Human blood group substances A and B have been mapped in homologous humen tissues by
appropriate fluorescein-labelled human hyperimmune antisera spplied to frozen sections

of surgical and autopsy materisl. The specific antigens were found In three gereval
locations: in the cytoplasm and secretiuns of cells of muccus glands, in the cell walls
of vascular endotnelium, and in stratified epithelial cells. Mucus-sccreting cells con-
taining antigen were found in the salivary and esophageal glands, .n the gastric, duc-
denal, and enteric mucosa excluding the colon, in the Brunner glands, and in the mucus-
secreting glands of the trachea, tronchi, and uterine cervix. In the pancreas the acinsr
cells contained large amounts of antigen in their cytoplasm, as did the secreticns in the
lumina of acini and ducts. The stratified epithelia shuwed good outlining of cell walls
in the malpighian layer, well illustrated in the skin and escphagus. Transitionsl epi-
thelium of the urinary tract, extending up into the cuboidal epithelium of the renal
collecting tubules, also contained antigen. The vascular system was remsrkable for the
constancy of its content of antigen in the cell wells of the endothelium. Specifiecity
was established by controls.

1500

Szulman, A.X. 1960. The histological disiribution of blood group substences 4 and B
in men. J. Exp. Med. 11:785-799.

FA was used to map histeclogically blood group antigens A and B in human “issues. A, B,
end AB subject tissues were studied. Group O tissues were negative controls. Subject
secretor status was determined. Secretor or nonsecretor status governs antigens associ-
ated with mucous secretions in most locations. Widespread antiger was demonstrated in
the malpighian layers, transitional epithelium, and the basal and contiguous layers. Lo-
calization was also in the cell walls of endothelium of capillaries, veins, arteriez, ard
simusoidal celis of spleen.

1510

Szulman, A.E, 1962. The histologicel distributior. of the blood group subsiances in man
as disclosed by immnofluorescence; II. The H antigen and its relation to A znd B an-
tigens. J. Exp. Med. 115:977-996.

The H antigen was mapped out b: immunofluorescence in humen tisrues from Individuals of
the various groups with the ABO system, both secretors and nonsecretors. Distribution
of the antigen can be summarized: Cell wslls cf endothelium in the cardiovescular sys-
tem; cell walls of stratified epithelia; skin, non-cornifying squamous stratified mem-
branes, and transitionsl epithelia; mucus produced in secretor irdividuzls and a few
special areas in nonsecretors. In secretions and excretions, the antigen is distributed
in the pancreatic and suvdoral a2reas irdependent of secretor status, and in mammery and
uterine tissues, as governed by the secretor makeup. The distribution of the H antigen
is most fully represented in tissues of group O. It follows an over-sll universal pat-
tern, characteristicaelly modified in nonsecretors. Within this pattern, in tissues of
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the non-O-groups, the ccmplement of ihe H substance in its various forms wanes in a man-
ner consistent with the hypothesis that it sexves as a substrate for the Al, A2, B genes,
exerting their sction with different degrees of efficiency.

1520

Wartman, W.B,; Tenczar, F.J., 1961. Specific staining of red cell antigens by use of
fluorescent antibody, p. 362-363. In The year book of pathology and clinical pathology,
1960-1961 Series. Year Book Medical Pub., Chicago.

This article describes the use of FA for staining red blood cell antigens.
1530

Whitaker, J.; Zuelzer, W.W.; Robinscn, A.R.; Evans, M., 1953. The use of tne fluor-
escent antibody technique for the demonstration of erythrocyte antigens. J. Lab, Clin,
Med. 5L:282-283.

It has teen shown that pretreatment of the red blood cells with chzlatinz agents znd ag-
itation during the staining process intensifies thz specific fluorescence of the erythro-
cyte meabrane, Versene diminishes or abolishes the Coombs test on sensitized cells but
has no effect on unsensitized cells.,

1540

Yamasawa, K. 1962. Blood grouping of saliva and semen stains by the use of fluorcescein-
labelled entibodies. Jap. J. Legal Med. 16:238-241,

ABO blood groups may be ldentified in these specimens with FA. Simplicity m=y make this
selective electrophoretic elimination of unboand antibodies widely applied in medico-
lezal exaniinations.
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3, LEUKOCYTED
1550

Bedarida, G. 1962, Use of fluorescent antiglodulins in research on antileukozyte zntl-
bodies. Riv. Emoterap. Immnoemstol. 9:2:95-111., 1In Italian,

This is 2 methods review. Nonspezific fluorescence reduction is 2iscussed.
1560

Cochrane, C.G.; WVeigle, W,0,; Dixon, F.J. 1639, Logcalization of antigen in thz Arthus
vasculitis cnd its removal by leukocytes. Federation Proc. 18:2206:562.

In artous reactions, thz antigen rapidly localizes in the walls of affected tlicod vessels,
in part, within leukocytes. Archus reactions were induced with bovine zlbuwnin, BSA, in
both control and rabbits treated with nitrogen mustard, HI2, to 2liminate clrculating
polymorphs. In the absence of polymorphs, the BSA antigen was depcsited within the walls
of smail vessels, usually beneath the intime. The BSA persisted for 48 aours in 11 of 13
cases; in control rabbits antigen persisted in the polymorph-infiltrated vessels in only
two of ten rabbits., Persistence of antigen In polymorph-depleted rabtits wes not due o
the direct action of HN2 on the vessels., Leukocytes removed from Arthus reactions were
found to contain sharp granular cytoplasmic fluorescence representing voth BSA antigen
and rabbit globulin., This was noted in many but not all polymorphs and in cccasional
mononuclear cells, Normal leukocytes did not contain these granules, and other fluores-
cent antibody solutions failed to show the granular fluorescence. These studies indicate
that antigen and antibody react within vessel walls in the Arthus vesculitis and suggzest
that leukocytes, especially polymorphs, are instrumental in the removal of antigen.

1570

Cochrane, C.G.; Weigle, W,0,; Dixon, F.J. 1959. The role of polymorphonuclear Jeukc-
cytes in the initiation ani cessation of the Arthus vasculitis. J, Exp. Med. 110:481-49L,

.me role of polymorphs in the Arthus-type hypersensitivity vasculitis has been studied.
Polymorphs were found tc plev an essential role not only in prcducing the inflammetory
vesculitis, but also as instrumental in ridding the demsged vessel cf the antigen, prot-
ably by means oi proteclytic catabolism at the inflammatory site. A temporal relation-
ship between the disappearance of antigen from the damaged vessels and a Jecrease in in-
flammatory reaction was found. The ezrliest localization of antigen and its associzted
rabbit glocbulin in the Arthus vasculitis was found teneath the endothelium of smell ves-
sels, Sorkin and Boyden reported the catabolism of antigen in the presence of antibody
by mononuclear cells obteined from the peritaneal cavities of gulinez pigs, The antigen
molecule was actually broken down by the mononuclear cells.
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1580
_‘_é‘{_j _ Daems, W.Th.; Oort, J. 1662. Flectron microscopic and histochemical observations on .
i . polymorphonuclear leukocytes in the reversed Artmus reaction. Exp. Cell Res., 28:11-29.

Granulocytes in the reversed Arthus rezction provoked with a bovine zlbumin-ant’bovine
albumin or & ferritin-antiferritin system were stud.ed witk the electron microscope and
by means of enzyme histochemistry. The cells showed large intracytoglazmic electron-dence
lumps, consisting of antigen-antibody precipitate, as could be demonstirated in the fer-
ritin-antiferritin system. Furthermore, gramiles and mitochondria disappear from the cy-
tcpiasm, and the ceils often show a vacuole situated underneath the nuclear membrene.
These changes are discussed in relstion to the findings in the literzture. Part of the
reaction is attributed to direct antigen-antibody interaction.

1590

Danaher, T.H.; Friou, G.J.; Finch, S.C. 1957. Fluorescein-labeled antiglobulin tesi
applied to leukocyte immmnology. Clin. Res. 5:9.

FA was used to study mechanisms of leukocyte antibody reactions. Fluorescein isocyanate-
lrbelled antihuman globulin rabbit serum and entirebbit globulin chicken serum vwere pre-
pared and absorbed with normel humen erythocytes. Staining and observation of normal
human leukocyte smears indicated that heterologous antibody lncalized principally in leu-
kocyte cytoplasm. Upon repeated absorption of labelled serum with leukocytes, titer com-
parisons of FA staining, Coonmbs titer, znd globulin precipitation were made, Titer losses
correlated. Other mammelian leukocytes fluoresced with antihumen rebbit conjuzate only
after prior incubation with normel human serum., Human globulin is present in or on nor-
mal human leukocytes, and human globulin firmly adheres to meny types of heterologous
leukocytes.

- 1600

Duheille, J.; Herbeuvel, H.; Bellut, F.; Badonnel, Y, 1962, Tmmnofluorescent demon-
stration of the factors of anti-leukocyte sera, Compt. Rend. Soc. Biol. 156:2093-2099.

-—

The application of direct and indirect FA to the immmnology of leukocytes is described.
These meihods are perticularly useful for lupus erythematosus.

1610

Herbeuvel, R,; Herbeuvel, H.; Duheille, J. 1962. Fluorescence and irmmmnofluorescence
in blood cytology. Strasbourg Med. 13:621-626. In French.

' Aprlications of fluorescence microscopy and FA in the study of white cell concentretions
for evidence of cancer are discussed. A review of the results cf other workers and those
of the authors is presented.




1620

Jankovic, B.D.; Arsenijevic, K. 1Y59. The demonstration of arti-leukocyte antivodies : -
in hurmen and rabbit immne serum by means of fluorescent antibody technique. Acta ¢
Haematol. 21:387-393.

Investigations of human and rabbit immne sera for the presence of anti-leukocyte anti-
rodies by means of indirect flucrescent antibody nave shown thet it may ve usefully ap-
plied in immmohaematology.

1630

Jenkovie, B.,D.; Lincoln, T.L. 2959. The demonstration of Rh antigen in humen leuko-
cytes. Experientia 15:61.

D antvigen may be detected in white cells from Rh-positive persons by means of the flucr-
escent antibody technique. The staining technique consists of three steps: Incubation
of leukocytes with anti-D serum, exposure of sensitized white cells to chicken antihuman
Zlobulin serum, and staining with antichicken gicbulin fluorescein conjugate. The leu-
kozytes from Rh-positive and Rh-negative rersons were investigated. The controls were
washed cells, examined for autofluorescence; leukocytes directly exposed to fiuorescein
conjugate; sensitized white cells stained with fluorescein conjugate; and leukocytes
treated with chicken antihumen gicbulin seruwn and incubated in normsl humen serum thai
did not contain anti-D antibody. A Reichert fluorescent microsccope equipped with a high-
pressure mercury vapor lamp and darkfield condenser was used. The photographs were taken
on Agfa Fluorapid film that is particulerly sensitive to yellow-green lignt. Positive
resvlis are obtained only with leukocytes from Rh-positive persons.

1640

Jankovic, B.D.; Lincoln, T.L. 1959. The presence of Rh antigen in human leukocytes as
demonstrated by the fluorescent antibody technigue. Vox. Seng. 4%:119-126,

Using a three-step indirect fluorescent antibody technique, normel and myeloid leukccytes
from Rh-positive versons were found to contain D antigen.
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C. PIATELETS AND MFGAKARYOCYTES

imheille, J.; Herbeuval, R.; Herbeuval, H., 1962. Diagnosis of megakaryctlasts by
immnofluorescence. HRouvelle Rev. Franc. Hematol. 2:621-625. In French.

Antigenic elements of megskaryccytes and platelets were identified. The advanteges of
the method are specific identification of abnormel blood elements and avoidance of dicg-

nostic errors.

1660

Herbeuval, H.; Duheille, J. 1961l. Immmoiluorescent identificaiion of megekaryocytes
circulating in the tlood. Compt. Rend. Soc. Biol. 155:2166-2170. 1In French.

Through antiplatelet i:mmmofluorescent staining of the blzod eiements ob*ained from cell
concentration, it was possible to spezificelly identify megakeryocytes. Confusion with
other elements was avoided.

1670
Humphrey, J.H., 1955. Origin of blood platelets. Nature 176:38.

Apart from polymorrhonuclear leukocytes, vhich had e bluish-grey fluorescence, the cnly
cells in the smears that fluoresced were megakaryccytes, and these had the apple-gree:n
ccler of the flucrescein-coupled proteins. In smears treated with normal rabbit gicbulin
conjugated with fluorescein, the polyrorphonuclear leukocytes appeared the same, but meg-
akaryocytes were unstained., Megakaryocytes must therefore share with platelets some char-
acteristic unique antigenic structure, ard this fact may be regarded as direci evidence

of their relz=tionship.

1680

Silver, R.; Benitez, B.; Eveland, W.C.; Akeroyd, J.H.; Dunne, C.J. 1960. The appli-
cation of fluorescent antibody methods to the study of platelets. Blood 15:958-G57.

Through the use of FA, it is possible to detect the antigen-antibody reaction between
platelets and heterospecific antiserum, but no antigen-untibody reaction between normel
human platelets and sera from pstients with idiopathic thrembecytopenic purpura could be
demonstrated. The method permits the histologic localization of platelets in splenic
tissue, Altnhough serum proteins can be ez=sily removed from platelets by washing, there
is an intimate asscciation with fibrinogen, sc that this protein is still not removed

from platelets after 10 weshings in saline.
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1690

Sokzl, G, 1362. Studies of the morphology of Llood platelets and their vizcous metamor-
phosis using fluorescent sntifibrinogen and antiplatelet antiserum. Acta Huemztol. Basel
28:313-325.

The morphology of platelets and their viscous metemorphosis were siudied with: two differ-

ent fluorescein-conjugated antisera. COne antiserum was specific for humen fivrinoger,

the second wes sgainst platelets from a case of congeritzl 2fivr.nog=nenia. The secord;

when tested in immmoslectrophoresis, failed t¢ react with fibrinocen. With nlatelet ex-
tract it developed a single precipitation line of bveta 2 motility, which could not Le de- E
tected in plasma. Both antise. 1, when tested on bone marrow smesrs, clowed specific af- :
finity for the cytoplasm of megakaryocytes. TFibrinogen could als:s be uemonstrated to

occur inside platelets, where it could be shown to condense within the center of tnose
elements and their agglutinates during the process of viscous metamorphcsis, The
fibrinogen-free hyalomer was shown to be responsivie for the fcrmation of pseudopoda

that were gradually resorbed after the rlztelet =gglutinztes hzd teccme ircorporated

into the Tibrin meshwork. Platelet fibrinogen thus zppeared to serve as 2 lately formed

but lasting cement linking the platelet agglutinztes and providinsc surporiins centers

for the piasms fibrin fibvers.

1700

Sprague, C.C. 1961. The use of the fluorescent antibody technique in the detection ¢
platelet antibodies, p. 689-697. In S.A. Johnsor, R W. Monto, J,W. Rebuck, znd R.C. Horm,
ed., Blood platelets., Little Brown, and Cc., Boston.

"

Antisera to rat globulin and human platelets were prepered in rabbits and conjugated with
fluorescein isothiocyanate. pecific staining of platelets and megsharyocytes was ot-
served. Absorption experiments established common an%igens betwsern me.akaryocytes and
piatelets. The direct FA method was preferred

1710

Vazquez, J.J.; Lewis, J.H, 1960. Immmocytocheminel studies on platelets: The demon-
stration of 2 common antigen in human platelets ari megakaryocytes. 3Blacd 16: 96897k,

By meens of fluorescent antibody it was possible tc demonstrate = ccrmon a.':igeni ° STYuce
ture in humen platelets and megakeryocytes, both in nonthrambocy*cpenic cesee and in cases
with idiopathic thrombocytopenic purpure. Direct evidence for a merked .. crcase in thes
number of platelets in spleens of two cases cf idiopathic thrombocytopenia 1s glvern. The
pathogenic significance of this finding is discussed. The Ifluorescent antl ‘m&‘; technigus
is a valuable tool for chemical and morphologic study of piatelets and megslkayyocytes I

both tissues and smears.
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IV, BLOOD: PILASMA PROTTING
A, CRIGIN AND DISTRILUTION
1720
Askonas, B.A,; ite, R.G. 1956. Sites of antibody production in the guinea pig: The

relation between in vitro syntheses of anti-ovalbumin and gamma globulin and distribution
of antibody-containing vlesma cells. Brit. J. Exp. Pathol. 37:61-7k,

Foot-pad injections 'n guirea pigs using ovelbuminr in Fruend adjuvant were mmde. Subse-
quently, tissues were examined for antibody-containing plasma ceils and ircorporation of
Clh-glycire into garme globulin in vitrc. The cn-site granuioma and ropliteal l/mmh ncds
vere relatively inactive for in vitro anti-ovalbumin production. Remote lymph nodes were
nighly active in the incorporation of Cli.glycine .nto the anti-ovalbumin, highest sectiv-
ity being in the contralateral flank. Of cther organs examined, only spleen and bone
mrrow Wwere also active. A good correlation was found between numbers of antibody-con-
teining plasma cells and tissue ebility to form anti-ovalbumin in vitro.

1730

Baney, R.N.; Vazquez, J.J.; Dixon, F.J. 1962. Cellular proliferstion in relstion to
antivody synthesis. Proc. Soc. Exp. Biol. Med. 105:1-4,

A technical approach for the study of the kinetice of antibody-producing cells is pos-
sible by cambination of autoradiogrephy aw@ the fluorescent antibody technigue. Results
show that: Almost all antibody-containing cells present by day b of s secondery responze
are nevly fcrmed cells arising from mitotic division of precursor sometime after anti-
genic stimilation; most plasma cells do nol arise by direct, non-mitotic differentiztion
fiom lymphocytes; and functionslly differentiated antivody-containing celils ecan divige.

17k0
RBarsugh, B.D. 1957. Site of preduction of antibodies. Indian J. Med. Sci. 11:917-938.

This is & review of literature con antibody production sites. The auvthor triefly mentions
the use of fiuorescein-labelied antibody as a hisiochemical reagent in determining the
gource of antibedy.

1756

Sardawili, W.,A.; Toy, B.L.; Fertiz, A.T. 1956. Localization of hcmologous plesme Dro-
teins in the human plscenta Yy fluorescent antibody. Awmer., J. Ovstat. Gynecol. 7,:70C-
.

Normel and sbnormel human placentas, as well as specimens of hydetidifcim mcle end chor-
iocarcinoma, have beer surveyed for homologous plasms albumin and glooulin by the fluor-
escent, antibody tecimigque. Protein hes b2en found broadly dispersed throvughout the stro-
mal ground substence of the villi, decidua, and cord, as well as in the intervillous
sprces, Sligh%t specific iccealizaticn has been noted in the trophoblastic cytoplasm, dut
not within nuclei. Syncytisl knots have shown somewhat higher levels ¢f cytovlasmic
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protein accamlation. Albumin snd gamma glcbulin exhitited similar distribution, and
all plecental material, inciuding that from a case of erythroblastosis fetalis, presented
similer topography. Syncytial masses in the choriocercinims revealed intracytoplasmic
localization, but tre mole showed & genersl diffusion through the vesicular stroma. The
Tindings do not indicate synthesis of blood protein by the humen placenta, but rather
point to a transfer of maternal albumin and globulin across the syncytium, perhars by
pinocytosis and subsequent discharge into the villous stroma.

1760

Barnes, F.W,, Jr.; Edgerton, M,T., Jr. 1960. Deposition of host serum proteins in
homografts. Bull. Jchns Hopkins Hosp. 106:250-251.

In this study fluorescent antibody was used to study frozen sections of homografis and
autc- or iso~-transplants, Collagen bundles of the dermis and some epidermal cells stained :
specifically in the homografts but not the other transplants. It was concluded that the
constituents of the host serum invaded the homograft by 48 hours in a specific reaction.

177

Barnes, F.W., Jr.; Seip, W.F,; Burch, C.C., Jr. 1962. Deposition of gamms globulin
in homografts. Federstion Proc. 21:38.

Earlier work showed that host serum protein accumlates in the skin numogralt of the
guinea pig, begirning prior to the 4Bth hour. Appiicatior of fluorescent technigues to
isolated gamma glcbulin of rabbit antisers, cbtained by injection of highly purified
guinea pig serum albumin and gamma globulin, haes now shown deposition of host zamme glob-
uwlin in 2-day, 5-day, znd second-sct skin homografts in the guinee pig. This finding is
not given by normel skin, eutogrzft, or isograft. 71ne gamme globulin is present in epi-
dermis and in collegen bundles of dermis. The amount of deposition of gamme globulin wes
estimated. Factors explored in determining specificity of the antisera snd varisbles in
accurate use of fluorescent technigque are discussed., The results are thosz predicted

bty a new recently announced theory of antibody formation and certain add "tions to the
theory are made through the work reported here. This work was supported by a grant from
the National Institutes of Health.

1780

Burkl, W.; Sciweb, F. 1959, Histological and immnochistological demonstration of local
antibody production in the cornea. Arch. Ophthslmoi. 161:168-18%4,

Results of emrlier serological studies suggested thet intrecorneel aspplication of antigzen
leads to direct production of antivodies in the cornea. It may be demonstrated histoloeg-
ically that the influence of antigen elicits mumerous pilasma cells in the cormea, in ad-
diticn to irtiemmatory irritetion forms of corneal cells. The plasma cells contain the
entigen, as vemonstrated immmohistoiogically by the lsyering methocd. Whether or nct =
noncellu’ar entibody distrivuticn exists, une associated with the basic substance could
not be established.
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1790

Burtin, P. 1960.
origin, p. 213-226,
and Coxpany, Boston.

A study of serumr proteins related to immunity and their cellular
In Ciba Symposium of Cellular Aspects of Immmnity. Little, Brown

The cellular origin of gammm and beta globulins was studied. It was assumed that beta

2 globulins arise in plasmocytes and cther cells like the gamma globulins, Reta 2
£lobulins were localized in the spleen and ganglia.

Chiappino, G.; Corbetta, L. 1962, The synthesis of gamma glcbulins in the human pal-
atine tonsil: TImmmohistochemical research with fluorescent antivodies, Arch. Ital.
Otolog. Rinol. iaringol. 78:€:884-854., 1In Italian.

FA was used to study palatine tonsils removed from patients between 5 and 55 years old.
synthesis of gemma giobulin was studied. Modifications in the transition of gemma globu-
1lin were seen between infancy and adult and also between adult and advanving age. Gama
globulin was actively synthesized up to the pre-senile sge. Antibodies produced by the
germinal centers of the lymphatic follicles pass into tie crypts.

1810

Coons, A.H., 195G. Some reactions of lymphoid tissues to stimletion by antigens, p. 113-
129. In The Harvey Lectures, 1957-1958, Series LIII. Academic Press, Hew York.

A brief review is presented of the key facts sbout antibedy formetion, describing the mein
features of the antibody response as rerlected in the serum and in the local lymph node,
Fluorescent antibody technique is included as a methcd of obtaining morphologicel informe-

tion concerning the fate of injected antigen and the detection of antibody in individuzl
cells.

1820

Coons, A H,; Leduc, E.H.; Connolly, J.M, 955. Studies on antibody production:
I. A method for the histochemical demonstration of specific antibody and its epplication
to study of the hyperimmme rabbit. J. Exp. Med. 102:49-6€0.

The specific histochemicel demonstration of antibody in cells and parts of cells is de-
scribed. It is a two-stage immmnological reaction on frozen sections of tissues: Reac-
tion btetween antibody in the tissue and entigen applied in vitro, and the detection of
areas wherc this antigen has teen specificully absorbed by a precipitin reaction with

- fluorescein-label’ed antibody. Flucrescence microscope examination reveals the yellow-

' green fiuorescence where a precipitate has formed. A study of the hyperimzmne rabbit on
the first few days after the last of & series of intraverous antigen injections reveals
that antibody against humen globulin or ovelbumin is present in groups of plasme cells
in the red pulp of the spleen, the medullary areas of lymph nodes, the submucosa of the
ileum, and the protal commective tissue of the liver. Because of nonspecific reactions,
the bone marrow could not be exsmined. Smail amounts of antibody vwere occasionally vis-
ible in cells in the lywphoid follicles of the spleen and lymph nodes.
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i

Curtain, C.C. 1959. Possible sites of macroglobulin synthesis: A study with fluores-
: cent antibody. Australasian Ann. Med. 8:153-15C.

I
-

This paper describes experiments on the localization of macroglobulins by the fluorescent
antibody technique in the tissues of two patients, one showing Mikulicz syndrome and the
other suffering from myelcma. The first patient had the macroglotulin in large quantities
in mature and immeture plasma cells in the bone marrow. The macroglobulin was a product
of a plasmacytosis reactive to the patholozicel process in the parotid gland., The second
patient had both a macroglobulin and 2 myeloma globulin in his serum. Fluorescent anti-
body studies suggested that these two abnormml vroteins originated in diifferent plesms
cells in the bone marrow that were, however, morphologically identical with orthodox
staining., Neither protein could be demonstrated in frozen sections of other tissues ob-
tained at autopsy.

180

(IR ST

R

Dixon, F.J.; Weigle, W.0,; Vazquez, J.J. 1951. Metabolism and rammery secretion of
serum proteins in the cow, I1ab. Invest. 1C:210-237.

Although the cow udder incornorates serum proteins, especially gamma globuiin, into the

z lscteal secretions, the colostrum contains gamma globulin at 100 times the aldbumin con-
centration. Heterologous and autologous gamma globulins are concentrated similarly.

The amount of gamrm globulin in the colostrum epproximstely equals the amount that dis-
appears from the serum at parturition. During the 2arly part of the dry period, a hyper-
gammaglobulinemie is present, but when the colostrum is formed, an antepartum hypogamma-
globulinemia appears. Lactation loss of gamma globulin is sbout 10 per cent of the total
gamma globuiin loss normally, but may exceed catabolic loss during colostrum formation.
The acinar epithelium of the udder apparently transports serum proteins, but little gamma
globulin is formed in the udder., During the colostrum formation the acinar epithelium is
a serum prctein carrier, but during Jlactation it produces proteins.

LLETSLAN

1850

i Engelhardt, G, 1958. The loceliration of antibody formation. Deut. Med. Wochensch. 83:
20:877-880. In German.

This is a brcad review and comment on localization of antibody formation and the tech-
niques used to study this phenomenon. As a portion of this paper, immmohistochemical
studies are reviewed. Plasma cells were indicated as antibody-prciucing sites by this
technique. Quantitation of antibody was not possible.

1860

Feldman, C.A. 1960. Cellular sources of gamme globulin, Merquette Med. Rev. 26:30-33

A brief review of the literature concerning cellular sources of antibody and gamme glob-
ulin has been prepared. Preliminary experimentel procedures regarding the cellular
sources of gamma globulin in the rabtit are described. Cells similar to the lymphocyte
and plasma cell, together with their common precursor cell, contain and probabiy menufac-
ture gamma glooulin in the rabbit.
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187¢C

Gitiin, D.; Cruig, J.M. 1957. Veriations in the staining charecteristics of human fi- e
brin. Amer. J. Pathol. 33:267-283.

Fibrin clots were prepaced from purified fibrinogen and thrombin, either alone or with
addivional plasma proteins. Sections from these clots reacted specifically with fluor-
escein-labeled rabbit antihuman fibrin but reacted negotively when fixed, embedded in
paraf{in, sectioned, and stained Ly three independent standaxd histologic procedures:
Mallory phosphotungstic acid-hematoxylin, Biebrich scarlet-aniline blue and Pearse peri-
odic acid-leukoiuschsin-hematoxylin-orange G. When fibriun clots were formed in the
presence of albumin at a conceniration greater than one gram per cent or glutathione at
z concentration greater than 0.05 gram per cent, the resulting sections reacted posi-
tively for fibrin by the standard staining techniques. FA indicated the presence of
fibrin in such clots, Dye-binding data and additional information are presented tc sug-
gest that the fibrin reacting positively with dyes snd the fibrin reacting negatively
with the same dyes represe . tvo foras of the material that differ in their structural
bonds or cross-linkages. The evidence suggests that the positively reacting form of

fibrin is related to the urea-insoluble form of fibrin and that the negatively rescting
fcrm is related to the urea-soluble form of fibrin.

1880

Gitlin, D.; Landing, B.X.; Whipple, A, 1953. The locslization of homologous plasme

proteins in the tissues of yocung numan beings as demonstrated with fiuorescent antibodies.
J. Exp. Med. 97:163-176.

Employing fluorescent antibodies for the detection of nomologous plasma proteirs in tis-
sue sections, the distribution of plasmz albumin, alpha-globulin, beta-lipoprotein, betz-
1 metal-cormbining globulin, and fibrinogen has been studied in the tissues of infants and
children. Plasma albumin, gamma glcbulin, and beta-l metal-comt ining globulin were found
in many cells and parti-ulerly in cell nuclei, connective tissues and interstitial spaces,
lymphatics, and blood vessels. Beta-lipoprotein was found wmostly in the muclei of all
cell types; fibrinogen waz resiricted largely to the lymphatic and vascular channels, con-
nective tissues, end the interstitial spaces. The widespread distribution of these plasme
vroteins in cells and ccanective tissues indicates the magnitude of the extravascular
plasma protein pocl that is in equilibrium with circulating plasma. Unfortw.ateiy, these
results do not permi%t accurate localization of tke sites of production of these plasme
proteins, but do give scme idea of their intimate relationship to the tissues.

1890

Glass, L,E., 1959. Immmohistologicel localizatiun of serum-like molecules in frog -
oocytes. &, Exp. Zool., 1h1:257-289.

Locaticn of serum-like molecules in the intraovarian cocyte of the frog, Rena pipiens,
. was studied using fluorescent antisera to sdult female frog serum employed as stains on
sections of ovary containing oocytes at various stages of growth. Diffuse fluorescence
was present in the cytoplasm of pre-yolk cocytes and was interse in the larger cells.,
Tn cells in eaxly states of viteliogenesis, fluorescence was observed in bright messes
at the periphery of the egg, as a metrix between yolk platelets, and as a perinuclear
ring of yolk nuclei., In cellis in late vitellogenesis, the bright peripheral clumps vere
sosent., Nucleclar fluorescence was observed in some mature oocytes, aslthough nucleoii
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were nonfluorescent until late in yolk deposition. Fluorescence in foliicle-thecal
cells increased throughout vitellogenesis. Antiserum sgainst saline~soluble oocyte an-
tigens was localized on the mucleoli and a2t the sites of yolk deposition in oocytes un-
dergoing vitellogenesis. In mature eggs, the antiserum was also localized in and around
yolk platelets and in a narrow region of the cortex. The data suggest that part of the
serum-like molecules visuslized by the localization of fluorescent antibodies were large
molecules synthesized elsevhere in the maternal body and trensferred from maternal serum
through the follicle-thecal cells and into tne oocyte.

1900

Hemashima, Y.; Herter, J.G.; Coons, A.H, 1962. {ellular site of albumin and fibrinogen
production in the human liver. Federation Proc. 21:30L,

Human liver sections obtained by open biopsy at cholecystectomy were sizined specificelly
with anti-3X crystallized human serum albumin, HSA, or antihumen fibrin moncmer fluores-
ent conjugates. About 10 per cent of the hepatic c¢ .s stained for HSA, similer to
staining for prothrombin reported by Barnhart. These cells tended to be more numerous
around *he central vein, Staining was predominately in the cytoplasm but nuclei were
stained in many cells. Abocut 20 per cent of the Kuvvffer cells also showed specific cy-
toplasmic staining for HSA, 2Cells steining for fibrinoger were more widely scattered
and ne definite in -alobular pattern was detected. ZLess than 1 per cent of the hepatic
cells but about 70 per cent of the Kupffer cells stained for fibrinogen. In both cell
types only cytoplasmic steining was observed. 1In addition, a line of small specifically
staining gremules could be seen Just inside the cell membrane facing the bile canaliculi
in many bepatic cells. Tne method of fixation of the liver sections is criticasl for the
demonstration of these two antizens. Go far, a suitabie fixative has not been found for
demonstrating albumin and fibrinogen in the same section, so that as yet it has not been
possible to determine whether individwal cells contzin only one or botn proteins.

19190

Heller, P,; Yakulis, V.J. 196C. Antigenicity of connective tissue extracts: II. Stim-
uwlatiorn of auto- aid iso-antibodies by heterclogous antigen. Proc. Soc. Exp. Biol., Med.

104:590-594.
Tissve.fixed globulin has been demonstrated in interstitial tilssue and besement membranes
of varicus guinea pig organs following inoculation of guinea pigs with saline extracts of

rabbit tendon. These animrls had a significantly diminished growth. It is likely that
the fixed globulin represents sutoantibody induced by heterologous antigen.

1920

Horowitz, R.E. 1962, _Garma globuiin in the lymphatic tissue of the germ-free mouse.
lab. Invest. 11:693-A9%4.

The distribution of gamme globulin in the gastrointestinel tract lymph nodes, the system-
ic lymph nodes, and the splesn was studied in random germ-free and conventionsl mice by
routine immmocytochemical technigues, and was correlated with quantitative mcrphology
under the light microscope. FPlasme cells showing specific fiuorescence when stained with
rabbit antimouse gamma globulin were numerous in the gestrointestinal tract lymph nodes
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of the conventional mice but virtually absent in the germ-free mice. Such gammz globu-
lin~containing cells were not found in the spleen. In lymph nodes anatomically unrelated
to the gastrointestinal tract, there wure rare plasma-cytoid cells showing specific flu-
orescence in thz conventional but none in the germ-free. Althoucn the number of plasma
cells was lower in germ-free mice, th2 number of plasma cells with Russell bodies was
greater., Absence of gama globulin in lymphatic tissue of germ-free amice accompanies the
known hypogammaglobulinemia that these animals demonstrate. This study indicates possible
use of the germ-free animel in studies of distribution ani fate of administered antigen
and appearance and location of resultant antibody.

1930 E;

Keplan, M.H.; Craig, J.M. 1958. Production of cardiac lesions in rebbits immunized
with heterologous heart tissue. Federation Proc. 17:2030:520.

Tmminization of rebbits with homogenates of veef or rat hesrt stimlated antibodies reac-
tive with ncxrmal rebbit heart tissue as demonstrated by immumnofluorescence ani commlement
fixation. The antigen has been identified as an aicohol-soluble organ.specific constit-
uent of the sarcoplasm of striated mscle. It may be differentiated by cross-sbsorvtion
tests from cardicpin antigen. Rabbits given repeated injections of oveef or rat heart
homogenate incorporated in eitner alumina gel or Freund adjuvant develop small focal car-
diac lesions charactarized by myofiber necrosis and or interstitial inflammmtion. Rarely,
an extensive myccardial fitrosis has been observed. The results of one experiment were
as follows: Cardiac lesions were ncted in 8 of 8 animals injected with rat heart, 7 of

9 animals given beef heart, and in 3 of 13 control rabbits injected with human gexms glob-
ulin. Myofiber necrosis was noted in 12 of the 17 experimental animals end in on=z of the
13 controis. In 7 of 15 experimentz]l animals, bound gamma globulin could be detected
within the sarcoplasms of myofibers, although all of these 15 rabbits showed elevated
levels of circulating antibody. Myocardial cells are resistant to penetration by antivody
to the sarcoplasmic antigen. Resistance may represent a limiting factor in pathogenesis
of cardiac lesions.

1940

Leduc, E.H,; Coons, A.H.; Counclly, J.M. 1955. Stuilies on antivody pr-.dueticn: 1II.
The primary and secondary responses in the popliteal lymph node of the rsobit. J. Exp.
Med. 102:61-72.

After an antigenic stimulus, antidody is first demonstrsble in the cytoplasm, and often
in a spot in the nucleus, of large, immature c¢ells in the medullary areas of tne lymph
node draining the site of injection. Morphcliogically, these cells have basophilic cyto-
plasm and & large nucleus, and are typicel hemztogenous stem cells. As these cells mul-
tiply and differentiate, the concertretion of antibody in their cytoplasm increases, un-
til coclonies of typical msture plasma cells containing entibody have developed. There
is a marked difference between the primary and the secondaxry responses: the former is
characterized by the development of a very few antibody-containing cells; in the latter
there are hundreds in a similar area. The morphology of the cells inveolved in both re-
sponses is identical. Occasionally, entibody was also found in low concentration in
esscciaetion with the lymphoid follicles. The implications of these findings for an un-
derstanding of antibody synthesis are discussed.
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1950

McCluskey, R.T. 1962, Immunohistochemical demonstration of the reticulcendo-

Lee, L.}
J. Exp. Med. 116:611-618.

thelial clearance of circulating fibrin aggregates,

In rabbits given an intravenous infusion of thrombin or an injection of endotoxin, im-
mnchistochemical examination of the tissues with canjugated antiserum against rzhbit
fibrin showed bright intracytopiasmic staining in wany of the phagocytic cells of the
liver and spleen. In normel rabbits as well as in animals injected with lerge doses of
heparin prior to thrombin or endotoxin administratiocn, no such intracellular staining
was observed. The findings of this study substantiate the hypothesis that fibrin sgzre-
gates formea in the circulating blood during low-grede intravascular coagulation are
largely removed by the reticuloendothelial system.

1960

Mencini, R.E.; Vilar, 0.,; Davidson, O,W,; Dellacha, J.M.; Gomez, O, 1961. Histolog-
ical distribution of fluorescent albumin, globulins, and fibrinogen in the conmective
tigsve of rats. J. Histochen. Cytochem. 9:634,

Fractions of normal rat plasma were lebeled with fluorescent dye. Rats were injected
with labeled or unlabeled fractions. Fluorescent rebbit antiserum conjugetes were ap-
plied to tissue sections from injected animals., The disappearance of plasme proteins
revealed a fact and & slow component. Labeled plasms proteins were in blood vessels,
interstitial capsular and stromal connective tissue, perichondria, tendons, articular
capsules, and bosal membranes., They were mcst concentrated at 12 hcurs. Fibrinogen was
in the vessels tut did not diffuse. Proteins were nct in parenchymstous cells, Pro-
teins were in macrophages and cells of the convoluted tubules where there was a sradual
accumilation. Labeled and unlabeled proteins had the same distribution, but the unla-
beled ones, subsequently stained, yielded superior fluorescence.

1970

Mancini, R,E,; Vilsr, O.; Davidson, O,W,; Heinrich, J.J.; Alvarez, 3, 1962. Incor-
porstion of labeled rat serum fractions by the ret ovary. J. Histochem. Cytochem. 10:
€66,

Rat albumin, globulins, and fibrinogen were labdeled with fluorescent dyes and redioiso-
topes. The amount of tracer bound to the protein and the electrophoretic mobility of
the labeled serum fractions were studied. Normal adult female rats were injected with
each of the fractions. The animals were sasrificed at different intervels of time and
concomitantly blood semples were taken to study the concentration of the isbeled frac-
tions in the sera. The overies were processed for direct fluorescent microscopy and
radiosntography. An extravescular diffusion of the labeled proteins into the ovarian
connective tissue was observed in close relation with the fast decay of these fracticns
in the blood. Only in the growing follicle were labeled proteins seen traversing the
internal theca and bassl membrs.e in the intracellular spaces reaching the antrum

and the ovocyte. The proteins hegal: L0 disappear from these localizetions between

12 and 72 hours after injection with only slight differences between esch two of

the injected fractions. Fluorescent antibodies against ret alvumin, globulins, and
fivrinocgen gave similar results when they were incubated with normal overisn fresh-iro-

zen sections,
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1980

Mancini, R,E.; Vilar, O,; Dellacha, J.M.,; Davidson, O.W.; Gomez, C.J.; Alvarez, B,
1962. Extravascular distributior of fluorescent albumin s gicbulin, and fibrinogen in
connective tissue structures. J. Histochem. Cytochem. 10:194-203,

Rats, in groups, were intravenously inoculated with fluorescein isothiocyanate and rho-
damine-iabeled homologous albumin, globuiin, and fibrinogen, and also free flucrescent
dyes. Animals were sacrificed at intervels and tissues vere examined immmnohistolog-
ically. Studies on the reagents and experimentel animals also included spectrophotometry
and electrophoresis. Globtulins bound the lergest amount of dye, fibrincgen the least.
Labeling did not grossly change electrophoretic mobility. ‘'Time concentration curves of
albumin and globulin were similar, revealing fast and slow components. Albumin znd glob-
ulin appeareé first In the blood vessels, and then in connective tissues, d2ymis besement
membranes, and digestive, respiratory, and orogenital mucosze. Fluorescence rarely &p-
peared below the basement membranes, nor passed the perichondrium, periosteum, or nervous
system blood capillaries, Disappearance of proteins started in 12 hours. Persistence
was greatest in macrophages of spleen, marrow, liver, snd lymph nodes. Alibumin end glob-
ulins were located in connective tissue by indirect FA examination.

1990

McKey, D.G.; Gitlin, D.; Craig, J.M. 1959. Immmmochemical demonstration of fibrin in
the generalized Shwartzman reaction. A.M.A., Arch., Pathcl. 67:270-273.

By use of the Coons and Keplan fluorescent-antibody technique it has beern demcnstrated

that fibrin or an insclutle derivative of fibrinogen is a constituent of the thrombi found

in the lungs, spleen, liver, and kidneys in the generalized Shwartzmen reaction. In com-
binetion with studies of the blood coagulation mechanism, it is concluded that fibrin is
the essential constituent of these thrombi.

2000

Nei®, A.L.; Dixon, F.J. 1959. Immnohistochemical detection of antibcdy in cell trans-
fer studies. A.M.A. Arch. Pathol, 67:643-6L9,

In transfers of lymph rode cells, the time and megnitude of the antibody response and the
immmochemical characteristics of the antibody in the recipient irdicate that the trans-
ferrad cells make the antibody. Since the antibody can be localized within developing
plasmz cells in the cell transfer site, it appears probable that the plasme cells 2re de-
rived from the transferred lymph node cells. Considering the minime]l mitotic activity in
the transfer sites, it appears that during their antibody response the transferred lyvph-
ocytes metamorphose tc the plasma ceils without divisicn by the stages described.

2010

Ortega, L.G.; Mellors, R.C. 1957. Cellular sites of formation cf gamm= globulin. Amer.
J. Pathcl. 33:514,

Flucrescent antibody wes prepared against human gemma globulin. Specificity-tlocking
controls on tissue sections were employed. Normal and moderately hyperplastic lymph
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nodes and spleens, spontaneous cancers, homotransplanted cancers, and connective tissue
lesions, all human, were studied, OCamma globulin was localized in plasma cells with
smooth or gramilar cytoplasmic staining, the cytoplasm of these cells being basophilic
in H and E sections; in plasma cells containing globular cytoplasmic bodies with surface
staining, these containing Russell bodies under H and E or PAS stain; and in primitive
reticular cells of the germinal center of lymph follicles having large nuclei and scanty,
firely granular cytopliasm with stellate cytoplasmic processes, Staining occurred only
in the grenules.

2020

Ortega, L.G.; Mellors, R.C, 1957. Cellular sites of formation of gamma glohulin. J,.
Exp. Med. 106:627-640,

The cellular sites of formation of gamma globulin in lymphatic tissues of men and in a
representative human lymphoid infiltrate have been studied by FA. Gammz globulin is
formed in the germinal centers of lymphatic nodules and in the cytoplasm of plasmz cells
with and without Russell bodies. The germinsl center cells that synthesize gzmme zlobu-
1lin have becen designated intrinsic cells to distinguish them from the medium 2nd large
lymphocytes and from the primitive reticular cells. Unlike the plasma cells, vwhigch func-
tion as individual units or discrete aggregations, the functiom, blocd supply, and system-
atic cellular arrangement of germinal centers Jjustify the postulate thet they are mini-
ature organs of internal secretion of gamma globulin, The release of gaira globullin from
its sites of formation appears to be accomplished by holocrine and apocrine secreticn,
adaptations required for the production of antibody., Cells found tc form garme globulin
appear identical with those shown to form specific antibody. WNormal gamma glcbulin, if
it exists, originates in the same cells that produce antivody. ¥ach of the three morph-
ologically distinct categories of cells thet synthesize gamms globulin may represent e
response to a particular form of antigenic stimlation. Nuclear participation in zarmz
globulin synthesis was not detected.

2030

Payne, L.C.; Marsh, C.L. 1962, Absorption of gamma globulin by the small intestine.
Federaticn Proc. 21:909-912,

The pig was used to study protein absorption by tracing with flucrescein isothiocyanste-~
labelied gamma globulin. Within a few hours after exposure of sbsorptive cells tc soldtle
protein, an active absorption state converts to a complete nonsbsorptive state. The use
of protein-free diets may prolong the period of active absorption.

2040

Reppaport, B.Z. 1960. Antigen-entibocy reactions in allergic humen tissue: II, Study
by fluorescence technique of the localization of reagins in human skin and their relation

The skin of atopic petients rontains specific reaginic antibeal_.- 1w all epidermal cells,
in unchallenged as well as in antigen-challenged areas. The reazins are zlsc present in
the epithelial cells of sebaceous glands, sweat glands, hair focllicles, and in mecrophages
and pericytes. Judged by staining characteristics, thelr immunologic reaction in tissues
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with antigen is identical with that of rabbit antibodies. Comparison of tissues stained

with conjugated reagins and conjugated antihuman globulin antibodies demonstrezed the

close relationship of reagins and globulins. In antigen-challenged tissues the macro- g -
phages and pericytes become enlarged and stain more intensely with toluidine blue. No :

such changes in morphology or staining are present in histamine-tested or unchellenged

atopic tissues. :

2050

Roberts, A.N,; Haurowitz, F. 1962. Intracellular localization and quantitation of
tritiated antigens in reticuloendothelial tissues of mice during secondary and hyperimmune
responses. J. Exp. Med. 116:L07-422, é‘

Fluorescent 'abeled anti-arsanilazo porcine garma glodbulin wes used to demonstrate anti-
body-synthesizing cells in sections of regionsl lymph nodes following footped injections
of H3-arsanilazo porcine gamma globulin., This correlated with radicective measurements.

2060

Vazquez, J.J. 1961. Antibody or gamma globulin forming cells , as observed by the fluor-
escent antibody technic. Lab., Invest. 10:1110-1125.

Fluorescent antibody studies have helped establiish the view that plasme cells are the
major antibody-forming cells. Apparently, piasma cells differentiate from a primitive
cell on antigenic stimulation, This study veports a preliminary study o-n <he mechanism
¢f cell entibody release.

2070

White, R.G. 1960. The relaticn of the cellular responses in germinal or lymphocytopoietic
centers of lymph nodes to the production of antibody, p. 25-29. In Mechanisms of antibody
formation. Publishing House of the Czechslovek Academy of Scisnces, Prague.

A primary stimulus of antigen causes focal lymphocytopoiesis in the regional lymph nodes.
These cells then attain the capacity to react to further antigen stimulus. Lymphocytes
produced in these centers could be the morphological basis for the primary response.

2080

white, R.G.; Coons, A.H.; Connolly, J.M. 1953. Cellular morphology of antibody nro-
duction: The alum gramiloma. Federation Proc. 12:465-h66,

Ant body-containing cells have been visualized under the fluorescence microscope by using - -
frozen sections treated with homoclogous antigen and fluorescein-.conjugated antiboely. Aium- s
precipitated antigens ~ egg albumen and diphtheria toxoid -~ were injected subcutenecusly
into the footpad of rabbits and guines pigs, und histological studies were confined to the
resulting local granuloma and the regional lymph gland. The local grenuviometa of the rab-
bit ccntained a high concentration of cells with the morphology, as checked by Giemsa and
hemotcxylin- and eosin-stained preparstion, of hemocytotlasts, immature and mature plasme
ceils, which showed a high content of antibody as indicated by this staining method. The
macrophages of the granulomata were readily identified under the fluorescence microscope




by their content uf pale blue granules of sluminum hydroxide. These cells were devoid

of antibody staining. Antibody-containing cells were alsc present in the regional lymon
node. In the guinea pig, a greater proportionel content of antibody-conteining cells
existed in the regional lymph node and a lesser in tne locsl granulometa, In both the
rabbit and the guirea pig, the appearance of isolated cells at different stuvss of morpho-
logical differentiation within the same regional lymph node draining an slwn granuloma
contrasted with the uniformity of cell types present in nodes f0l] smring either & normal
primary or secondary stimulation with soluble antigen. Complete article.

2090

. Wnite, R,G.; Ccons, ALH,; Comclly, J.M. 1955. Studies on antibody production: IIZ,
The alum grerulama. J. Exp. Med. 102:73-82.

After subcutaneous injection of hen ovalbumin or diphtheria toxoid precipitated with alu-
mimm phosphete, the production of antitody, as judged by the presence i1, the tissues of
antibody-containing cells proceeds pertly within the regional lymphatic glands and partly
in the granulaticon tissue surrounding the nodule that develops at the site of injection.
The {irst production of antibody takes place in the regional lymphatic gland, and anti-
bedy production in the local granuloms becomes apparent only after 1l days in the rebbit.
Antibody-containing plasma cells were demonstrated in the local granuloms up to 7 weeks.
Antibody-containing cells in the regionazl lymphatic glands reach maximum numbers at 2
weeks following injection and decrease thereafter to a few cells at 5 weeks. The ad ju-
vant effect of the slumimum phosphate is interpreted as due partly to the delay in absorp-
. tion of antigen from the local site of its injection, which results in prolongation of
- stimulation of cells within the regional lymphatic glands, and partly to the production
of a local gramdoama that contains antibody-producing plasma cells.

2100

Wollensak, V.J.; Seybold, G, 1957. Demonstration of serum proteins in liver snd kidney
by fluorescent sntibody. Z. Heturforseh. 128:3:147.150. In Germen.

Traces of species-specific albumin were demonstrated in the parenchymal cells of the liver
in comparative studies of the livers of man, rat, and guinea pig. Considerable albumin
was in the Kupffer star cells. Human gamma globulin could be demonstrated in the human
liver only in Kupffer star cells. These proteins were stored in the liver in the star
cell protoplasm after dispensation of human elbumin snd human gamma globulin tc rais and
guinea pigs. The glomerular stigmata of rat and guinea pig kidneys failed to reveal stor-
age of homologous albumin, ®ven after dispensation of human albumin and human gemme glob-
ulin, the heterclogous proteins could not ve demonstrated in these cells. No rat aibuwin
was found in the tubular cells of the rat kidney in spite of protein urems. Vital storuge
of trypan blue and lithium carmine does not change the distribution of hromclogeus liver
serum albumnin in rats and guinea pigs.
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2110

Woolf, N, 196l.

The distribution cf fibrin with.n the aortic intima., Amer. J. Pathol.
39:521-529.

The application of fluorescent antibody to a study of the distribution of fibrin in the
aortic intima is described. The amoupt of fibrin increases with intimal thickness, and
the nresence cof atherosclerctic lesions of varicus types is associated with a further
marked increase. Differing patterns of distribution suggest that infiltretion of plasma
fibtrinogen as well as mural deposition and incorporation may be responsibvle for the pres-
ence or the protein within the irtima. Differing emphasis on these mechanisms among
different populmtion groups might be partly respoensible for epidemioclogic differences.,

2120

Woolf, N.; Crawford, T, 1960. Fatty streaks in the aortic intiza studied by en immno.
histochemical technique. J. Pathol. Bacteriol. 80:405-408,

Frozen sections of unfixed human aortae were treated with & flvorescein-coupled rsbbit
antihumnfibris serum to identify fibrin. Speciric fluorescence was consistently co-
served in superficial fatty streaks.
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2130

Becker, B,; Coleman, S.L. 1962. Gsmma glotulin in occular <iseamses: Disbetes and glau-
coma. ‘Trans, Amer. Ophthal. Soc. 60:260-267.

Human eyes have been studied after staining with fluorescein-lsbeled antihuman germa glob-
ulin. In diabetic eyes the thickened basement membrane of the ciliary body and the capil-
lury eneurysms of the retines stained intensely. Eyes with chronic open-angle glsucoma
demonstrated remarkable staining of their trabecular meshworks.

2140

Becker, B,; Keates, E,U.; Coleman, S.L., 1962. Gamm globulin in the trebecular mesh-
work of glauccmatous eyes. Arch. OphLihal. 68:643-647.

Direct antihuman gamme gichulin FA was used to study the trabecular meshworks of glauco-
metous and normal autopsy eyes. Almost two-thirds of the glaucomatous eyes demensirated
abnormal positive reactions indicating gamms giobulin at the site of ‘neressed resistance
to agueous ouviflow.

2250

Cchen, S.; Ohta, G.; Singer, £.J.; Popper, H., 1960. Immmocytochemical study of
gamrs globulin in liver in hepatitis and pest-necrotic cirrhosis. J. Exp. Med. 111:285-
@ho

Gamme gichulin was demonstrated bty immmocytochemical flucrescence technigue in meny retic-
uloendothelial cells of the hepatic sinusoids and of the fibrous tracts in various forms
of hepatitis and in post-necrctic cirrhosis. In other liver diseases end in normal liver,
even in the presence cf hypergemmeglobulinemis, few if any gamma globulin-containing cells
were found. Spleen and lymoh ncdes showed no difference between post-necrotic cirrhosis
or hepatitis and other types of cirrhcsis or non-hepstic hypergarmeglobvlinemias. The
gamra globulin-containing cells in the liver are, on cytologic grounds, considered retic-
ulcendothelial cells showing transition to plasma cells =nd exhititing litile or no pheg-
ocytosls of tissue breakdown products. 'fhese cells are assumed to form rather than en-
gulf gamms glcbulin. The possibility thet the gamma globuiin formed represents antibody
to liver cell breakdown products is discussed,

2160

Corbetta, L.; Chiappino, G. 19€2. Application of fluorescent entibody technique to
the study of the histopathological changes induced by nasal ozena. Ann. Iaringol. Otol.
Rinol. Faringol. 61:6:687-691, 1In Italian.

Autoantibody gliobulins in the serum and nesal mmcosa of patients with ozenatous atrophic
rhinitis were studied. In ozens cases it was rarely pessible to find garwme globulin with
affinity for nasal muccsa, Ozenatous nasal micosa was always negative for gamme globulin.
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2170

Crawford, T.: Wcolf, N, 2960. Hyaline arteriolosclerosis in the spleen: An immuno-
nistochemical study. J. Pathol. Bactericl. 97:221-225,

Unfixed frozen sections of human spleens showing hyaline arteriolosclerosis were treated
with a flucrescein-coupled rabbit entiserum to human fibrin, Specific fluorescence was
constantly observed in the hyalirized intima of affected vessels. Negative results were
obtained in spleers from infants and children who showed nc lesiors when examined Ly or-
dinaxy methods. The specificity of the antifibrin serum was estavlished by precipitation,
blocking, and absorption techniques. Empirical staining for fibrin gave much less con-
stant positive findings. These findings in toto lend support to the encrustution nypoth-
esis for the pathogenesis of splenic hyaline arteriolosclerosis.

2180

Cruchaud, A.; Rosen, F,S.,; Creig, J.M.; Jeneway, C.A.; Gitlin, D, 1962, The site of
synthesis of the 19S gaimn globulins in dysgammaglobulinemia., J. Exp. Med. 115:1141-11L48,

Lymph nodes and splenic tissue from patients with congenital agammaglobulinemia and dys-
gammaglobulinemia and from normal subjects were studied with immnofluorescence znd his-
tochemical stains to determine the site of synthesis of the 195 gamme globulins. The two
patients with dysgammaglohulinemia had high serum concentrations cf the 195 gammz globu-
lins and a marked deficit of the 7S gamma globulins, These petients, as well as agemma-
globulinemic children, had only rare or no plasma cells in their tissues. Cells were
identified in sections of spleen from & dysgammaglobulinemic child as well as from normel
individuals who exhibited specific fiuorescence with an anti-19S gemma globulin antiserum
adscrbed with 7S gamma-2-globulins that stained positively with PAS and methyl green pyr-
onine. These cells resembled the transitional cells described by Fagraeus.

2190

Dutcher, T.F.; Fahey, J,L. 1G660. Immmocytochemical demonstration of intranucleer lo-
calization of 185 gamme macroglobulin in macroglobulinemia of Waldenstrom. Proc. Soc.

Immmofluorescent and cytochemical techniques were used to identify 185 gamme mecroglobu-
lin within the nucleus and cytoplasm of lymphocytoid plasma ceils from a patient with
mecroglor linemia of Waldenstrom. Intranuclear fluorescence cuincided with presence of
intranuclear PAS-positive protein. Circulating macroglobulin snd intranuclegr protein
of lymphocytoid plasma cells are closely related and may be identical. The evidence sug-
gests that macroglcbulin is formed in lymphocytoid plasma cells.

2200

Gitiin, D.; Craig, J.M, 1956, The nature of the hyaline membrane in asphyxia of the
newborn. Pediatrics 17:64-T1.

The lungs of five newborn infants who succumbed because ol respiratory difficulty with
the formation of pulmonary hyaline membranes were studied by fluorescent antibody and
dye-staining procedures. Human amniotic fluid was examined by the same methods. The
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ayaline membrenes in these infants were composed largely of fikrin. Although small
= : amounts of fibrin were found in some of the ammiotic fluids studied, the quantities were
= swall compared with those found in the membranes. It was concluded that hyaline mem-

) branes can be produced as the result of effusion from the pulmonary circulation; con-
version of fibrinogen in the effusion to fibrin, which would bte enhanced by the thrombo-
plastic activity of aspirated ammiotic fluid; and syneresis of the fibrin to form a
membrane., It is recognized that such fibrin-containing membrenes are not solely composed
of fibrin but also contain other elemerts such as lipid and squamous cells from vernix

in the ammiotic fluid.

2210

R i o 5

Goldwasser, R,; Rozansky, R. 1G61. Detection of C-reactive rrotein by fluorescent an-
tibody techniques. Nature 190:1020-1021.

g
.
FS

The presence of C-reactive protein in humsu sers is a highly sensitive index of inflam-
mation or of tissue destruction. The methods available for the detection of C-reactive
protein are based on precipitation, complement-fixation, hemegglutination, and gel-dif-
fusion techniques. Results of fluorescent antibody-stained blocd smears from people
positive and negative for C-reactive protein with the fluorescent ¢ntibody techniques

are described.

y!

2220

Kaplan, M,H. 1959. The fluorescent antibody technique as a research tcci in the study
of connective tissue disease. Arth. Rheum. 2:568-573.

T A

This method permits a descriptive analysis of pathologic lesions in terms of the variety
of serum proteins or tissue antigens present and has the potential of permitting the de-
ection of seroclogic resctivity of autoimmme factors in the serum of gamme globulins

T depusited in the tissues. The identification on 2 purely descriptive level cf the serum
protein constituents of pathologic lesions has permitted cbservations of certain assccia-
tions that may be psthogenetically meaningful, e.g., gamma glcbulin and fibrincid, fibrin
and fidrinold, 7S and 19S gemma globulin, With our present information, the significance
of such descriptive associations cannot be stated. The major problem to be clarified
seems to be the nature and function of the gamma globulin deposited in rheumatic lesions.
Whether such gamma globulin, 7S and 19S, represents totally or in part antibody to excg-
enous or endogenous material, or whether it has no immne function at ell, is a problem
confounded by cur ignorarcea of the immmology of such systems and by the perplexing na-
ture of the alterations of connective tissue in rheumatic lesions. Fluorescent antibody

as a research tool may prove valusble.
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2230

Koffler, D.; Garlock, J.; Rothman, W, 1962. Immunocytochemical resctions of serum
from ulcerative colitis patiemts. Proc. Scc. Exp. Biol. Med. 109:358-360.
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Increased gamma globulin was demonstrated in the intestinal tract of patients with active
regional ileitis and ulcerative colitis. The indirect fluorescent antibody technique re-
vealed a gamma globulin in the serum of 3 of 25 patients with ulcerative colitis that was
bound to epithelial glands of colonic mucosa and of hepatic biie ductules. Sera of normal
and hospital controls did not bind to colonic mcosa.
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Koffler, D,; Woolf, N, 1962. Immunocyiochemicul studiec in ulcerative colitis and re- e
° . gional ileitis, Federation Proc., 21:15.

Sera of patients with ulcerative colitis and regional ileitis were studied by indirect
flucrescent antibody. Circulating gemma globulins binding to normal adult colenic epi-
thelium were found in § of 27 patients with wicerative colitis, Similar reactions were
noted with bile ductules of a liver showing active maligrant hepatitis. Sterile fetal
colon, benign polyps, and carcinome of the colon were stained only with sera that demon-
strate circulating antibody in order to further elucidate the nature of the antigenice
substrate. Fluoresceinated rabbit antisera to variocus fractions of human servm were
employed to demonstrate gamme globulin, albumin, fibrinogen, macroglcobulin, and comple-
ment distribution in segments of intestine affected by granulamatous ileitis and uvicer-
ative colitis. An increased amount of gamma globulin wes found in the micose and the
submucosa of these specimens. These findings suggest that antivodies to colonic epithe-
lium are formed in scme patients with ulcerative colitis, and the gamme globulin is form-
ed in increased quantities or deposited in sreas cf acute infiammatory disease of the
small and large intestine.

2250

Ohta, G.; Cohen, S.; Singer, E.J.; Rosenfield, R.; Strauss, L. 1959. Democnstration
of gamma globulin in vascular lesions of experimental necrotizing arteritis in the rat.
Proe. Sce. Exp. Biol. Med, 102:187-189.

Experimental necrotizing arteritis was produced in female Sprague-Dawley rats by adminis-
tration of large doses of desoxycorticosterone acetate ard sodium chloride after unilat-
eral nepirectamy. Presence of rat gams glcbulin in damaged vessel walls was demonstra-
ted by FA, Gamnm globulin is deposited in smooth muscle of damaged small srteries, espe-
cially in early phases of vascular damage, suggesting that entibody mey not be required
for this process.

2260

Ohta, G.; Cohen, S.; 2Zak, F.G.: Singer, E.J. 1959. Immnohistochemical studies on
spleen and liver. Federation Froc. 15:1959:L97.

Spleens from autopsied patients with hypergemmeglobulinemia were examined for the locali-
zation of gamma globulin by FA, Several cell types contain gamma globulin: plesma cells,
plasmecytold cells, several stages in the development of plasmacytoid cells from histio-
cytes, and large mononuclear cells or splenic tumor cells. In hyperglobulinemia the dis-
tribution of gamma globulin in the ceils of the follicle was the same as in the normsl
spleen despite the difference in cytclogy. Occasionally, lipofuscin and gamne globulin
vere in the same cell, just as in the liver. Despite great variation in proportion of
types of cells and their gamme glcbulin content, spleens in chronic splenitis shoved gam-
ma globulin mainly in plasma cells, spleens in liver cirrnosis in the plasma oy plasme-
cytoid cells, and in acute splenitis, in the splenic tumor cells. The relationship of F
the splenic gamme globulin distribution to the previously reported increase in pyronino-
philia of splenic pulp cells in liver cirrhosis sud to hepatic alteraticn is urder inves-
tigation.
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2270

Paronetto, F.,; Rubin, E.,; Popper, H., 1962. Local form:tion of gamma gicbulin in the
diseased liver, and its relation to hepatic necrosis. ILeb. Invest. 11:150-158,

Immrinocytochemical investigations indicated the presence of gamma globulin in all types
of cirrhosis; in hepatitis, in eddition to fibrinogen, albumin and other plasma proteins
were demonstrated, implicating phagocytosis only in acute conditions. Gamma globulin
was rniot eluted at pH 3.2, sugegesting that it is not part of an antigen-antibody complex.
In cirrhosis the presence of mesenchymal cells containing gamma globulin wes not corre-
lated with ealcoholic tissue injury or with ischemic or bilary necrosis. It did cor-
relate with piecemeal necrosis, characterized by disappearance of liver cells on the
lovular or nodular periphery, the accumlation of lymphocytes, plasma cells, and histio-
cytes, and the proliferation of bile ductules. This type of necrosis was previously
considered the morphologic expression of the progression of cirrhosis independent of its
type.

2280

Shorter, R.G.; Lack, R.G. 1961. Immmological study of experimentslly induced extra-
hepatic cholestasis. Nature 191:610-611,

Fluorescent antibody was used to examine livers damaged experimentalily. The various
cells involved vwere exsmined for gamma globulin., It was thought doubtful that the in-
crease in hepatic gamme globulin in some liver diseases was immuno-specific. A unitary
concept of iiver disease is possible because the appearance of gamma globulin in reticu-
loendothelial cells lining sinusoids is common to a variety of hepatic conditions.

2290

Vazquez, J.J.; Dixon, F.J. 1956. Immnohistochemicel analyvsis of amyloid by the fiu-
orescent technique. J. Exp. Med. 104:727-736.

The immnchistochemical composition of amyloid deposits in secondary human amyloidosis
and experimental amyloidosis in rabbits was studied by the fluorescent sntibody technique.
Quantitative studies of the relative amounts of gamma globulin present in the amyloid de-
posits by the use cf radiciodineted fluorescent antibody are reported. Amyloid deposits
in several orgens from cases of gecondary human amyloidosis end experimental amyloidosis
in rebbits contain considerable concentratioas of gamma globulin. The presence of gemmez
glotulin in amyloid might be interpreted as either a metabolic deposition of circulzting
globulin present in high concentrations in the plasme or as & result of an immmologic
reaction involving antigen and antibody.

2300

Waizer, R.A. 1962. C(Case for diegnosis: Hypersensitivity reaction to propylthiouracil
with immnoleukopenia. Arch. Dermatol. 86:170-1T1.

As = porticn of this study FA demonstrated a giobulin in patient serum that reacted with
cytoplasm of polymorphonuclear ieukocytes. This factor was not seen in normel and path-
ological controls.,
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2310

Wise, L.J.; Shames, J.M,; Derbes, V.J,; Hunter, F,M, 1961, Fluorescent antivody
studies in chronic dermatitis. Arch. Dermatol. 84:37-39.

Skin biopsy specimens from 14 patients were studied with fluorescent antibody. Labeled
serum was reacted with autologouc skin. In two patients globulins were found with a
specific affinity for dermatic skin, but they were nonresctive against skin not aflected
by the dermatitis.
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V., EASIC IMMUNOLOGY

A, ANTIBODY IN SITU
2320

Coons, A.H.; leduc, E.#.; Keplan, M,H. 1951. Llocslization of antigen in tissue cells:
Vi. The fate of injected foreign proteins in the mouse., J. Exp. Med. 93:173-188.

The fate of three proteins, crystzlline chicken egg sibumin, crystelline tovine plesma
glbvumin, and humen plasma aipha globulin, was traced after intrevenous injection into mice.
This was done ty preparing frozen sections of quick-frozen tissue, 2licwing any foreign
protein that might be present in the section to react with hameclogous entibody labeled
with fluorescein, and examining the section under the flucrescence microscope. By this
means, which employs the serologiceal svecifiecity of the proteins as a natural marker, all
threz of these proteins were found in the cells of the reticuloendothelial system, the
connective tissue, the vescular endotneiiwm, the lywphocytes of spleen and lymph node, the
epithelium of the kidney tubules,; ihe liver, and in very small smounts in the adrenal.

The central nervous system was not situdied.

2330

Hemashims, Y.; BHayashi, X,; Tekshashi, S.; Xyogoku, M.; Kitasawe, T, 1955. Immno-
cytological studies employing labeled active protein: I. Disposition of fluorescent
active conjugate by the living body. Acta. Sch. MHed. Univ, Kicto 32:123-137.

The active protein was conjugated with emincfiuorescein through the linkage of lysine
radicals of the carbamldc-group without destroying its capacity to react specifically

with its immuinological opponent. The frozen sections containing the active protein in

the cells were prepered by applying low tempersture. The time and degree of appearance

of conjugate protein in the tissue cells of normel mice were studied. Certain cells were
found to be activated in the sensitized mice; Kupffer cell, endcthelium of hepatic sin-
usoid, the cells in the sensitive zoue around the splenic and lymphstic follicles, capil-
lary endothelium sround alveoli, and the endothelium lining the blood vessels of the liver,
spleen, adrenal, and lungs.

2340

Kaplan, M.,H, 1958. Immmologic studies of heart tissue: I. Production in rabbits of
antibodies reactive with an autclogous myocardial antigen following immmnization with
heterologous heart tissue. J. Immmol. 80:254-267.

Inoculation of rabbits with whole streptococcal cultures grown in beef heart medium stim-
ulated antibody resctive with normel rabbit hLeart sections, as determined by a modified
immmofliuorescent technique. The immnofluorescent reactivity of the serum was correlated
with complement-fixing antibodies to normal rabbit heart tissue suspension. This antibedy
ra2sponse was not related to the streptococcus but to the heef heart medium in which the
streptococei were grown, Immnization with beef heart medium alonz or with homogenate of
beef heart slso elicited both types of entibody. Similar results were obtained following
immmizetion of rabbits with homogenates of ret and human heart. These data give evidence
of a cross-reacting myocexrdie) antiger in the sarcoplasm of the seversl mammalian species
tested.
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2350

Marshall, A,H.,E,; White, R.G. 1961, The immmological reactivity of the thymus. 3Brit,
J. Exp. Pathol. 42:379-385.

It has been shown that direct injection of antigens into the thymus of guinea pizs induces
the formation of germinel centers and plesma cells and the production of antibody. The
guinea pig thymus possesses a barrier ageinst the entry of vital dyes or antigens from
the blood stresm into the gland tha* may be broken down by local trauma. The signifi-
cance of these findings is discussed, especielly in relation to the pathogenesis of
myesthenia gravis,

2360

Mayersbach, H,; Pearse, A.G.E. 1956. The metabtolism of fluorescein-labeled and unla-
beled egg white in the renal tubules of the mouse. Brit. J, Exp. Pathol. 37:81-89.

The tubuler ebsorption of foreign protein and the intracellular development of specific
droplets are reported. Mice were given injections cf egg white, either unlabeled or
fluorescein-labeled, and the kidneys, freeze-dried or fixed by conventional methods,
were exasmined by three different techniques. Tracing by fluorescent merker and tracing
by fluorescent antibody showed good agrzement with each other but little agreement with
tracing by conventional staining or histochemical techniques for protein. Egg white,
passing through the glomeruli, is rapidly absorbed by the proximal convoluted tubules.
It is equally rapidly broken down to smaller products, and wltimately these return via
the basement membrane to the blood stream. In the later stages of absorption the fluor-
escent label appears in the cytoplasm of the distal convoluted tubules, This may indi-
cate uptake from the lumen or from the interstitial tissues. By neither of the fluores-
cent methods employed could positive evidence for the presence of whole egg white in the
droplets be obtained.

2370

Negai, H.,; Naksno, H, 1958, Contribution of the study of intracellular antigens and
antibodies. Arch. Franc. Fediat. Paris 15:160-182. In French.

Fluorescein isocyanate was conjugated to various antigens, their distribution treced,

and immnogenicity studied. Following injection into mice w14 guinea pigs. the antigens
were most heavily concentrated in the liver and spleen, and the fluorescence persisted
there the longest. In previously sensitized animals the fluorescent reaction upon in-
jection was immediate but showed less cellular persistence when compared with that of
nonsensitized animels. The mejor porticn of fluorescence augmentation from presensitiza-
tion seemed due tc pre-existent cells rather tc then newly fermed cells, causing increase
in fluorescence and sugmentaticn of phagocytosis. Fluorescent antibodies forming antigen-
antivody complexes were used to study antibody within cells. Tissues were prepared by
freeze-drying, freezing in a deep freeze, or freezing by immersion. Casein was used for
an antigen, and results indicated that antigen was rapidly eliminated by contact with the
antibody. Therefore, antigens have been located intracellularly by the fluorescent anti-
gen method but not clearly by the fluorescent antibody method.




2380

Neil, A,L.; Dixon, F.J, 1958. Immunohistochemical detection of antibody in cell trans-
fer studies. Federation Proc, 17:2060:527.

A lymph node cell suspension of lymphocytes, with a few reticuloendothelial and plasma
cells, from donors immunized with bovine serum albumin, BSA, was transferred intramuscu-
larly and subcutaneously to X-irradiated recipient rabbits and the recipients were then
challenged with BRSA labeled with iodine 131, Circuleting BSA was eliminated 5 days after
transfer and meximum circulating anti-BSA was present L days later. The recipients were
sacrificed 3 through 9 days after transfer, and tissue from the cell transfer site was
obtained for study by FA, The morphology of antibody-containing cells was studied by
staining with H and E stain the frozen tissue sections previously used in the fluorescent
technique. Antibody-containing cells were observed 3 days after transfer. Cells resem-
bled immature lymphoid or preplasma cells, and the meximum nunber was identified 5 to 6
days after transfer, located around large and medium-sized blood vessels and widely dis-
tributed between muscle fibers. Tne more intensely stained cells were similar to mature
plasma cells. Less intensely stained immature forms were slso present. Nine days after
transfer the number cf antibody-conteining cells, now virtually all plasm cells, was
reduced. Cytoplasm of positive cells was diffusely stained, and only rarely did we cb-
serve positively stained cytoplasmic globules suggestive of Russell bedies,

2390

Pressman, D,; Yagi, Y.; Hiramoto, R. 1958. Comparison of flucrescein and iodine 131
as labels for determining in vivo localization of anti-tissue antibodies. Int. Arch.
Mlersy Appl. Immmol, 12:125-136.

The fixation of localizing anti-tissue antibodies in vivo as determined by fluorescein-
lsbeled antibody stsin techniques and by radiocactive techniques are compared. The fluor-
escein stain technique has the advantage of nistological precision, i.e., localization of
antibody mey be determined on a cellular basis. However, a large concentration of anti-
body must be present for detection. The precision of localization as determined by
radioautographs with iodine 131 is less than that by FA, but location of most of the
smaller amounts of antibody is possible. Both techniques have the advantage that they
can demonstrate a small amount of antibody in the presence of a large amount of background
protein. Other advantages of the radic label are discussed. The direct injection of FA
has no merit because the amount required for localization is larger than that required for
FA staining and the labeled antibody nonspecifically localizes in the liver.

2400

Spear, G.S, 1962, Forssmen entigen in the guinea pig: A histologic study. Bull. Johns
Hopkins Hospitel 111:252-265.

Forssman antigen was Jdetected in the kidneys, heart, and lungs oi normal guinea pigs by
FA and phase contrast. The antigen was particulate. The distribution pattern was con-
stant, but exact iocalization was not obtained.
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Tanaka, N.; Leduc, E.H., 1656. A study of the cellular distritution of Forssman anti~en
in various species. J, Immmunol. 77:198-212,

The fluorescein-labeled antibody technique was employed in the localization of Forssman
antigen in the tissues of guines pig, cat, dog, mouse, and chicken. Antisera to sheep
biood cells and to horse kidney were prepared in rabbits. The giobulin frazctions of the
sera were labeled with fluorescein isocyanate. The specificity of the stain was estab-
lished by several methods. The Forssman entigen was found as dropleis in the endothelium
and adventitial connective tissues of the blood vessels in all organs of a1l species e -
amined. Species differences in the distribution of Forssman antigen in cther tissues are
described.

2420

Vainio, T,; Sexen, L,; Toivonen, S. 1960. Transfer of the antigenicity of guines pig
bone marrow implants to the graft tissue ir explentation experiments. Experientia 16:
27‘290

As a portion of the reported work, fluorescent antibody methods demonstrated visuzlly
the passage of bone marrow antigenicity into presumptive epidermis of the common newt
vhen used in a sandwich expiant technique.

2430

Waksman, B.H.; Bocking, D, 1953. Study with fluorescent antibody of fate of intrader-
mally injected proteins in rabbits. Proc. Soc. Exp. Biol. Med. 82:738-7L2.

In the rabbit, intradermally injected crystaliine egg albumin and bovine gamma globulin
are taken up by histiocytic cells both locally and in the peripheral and medullary sin-
uses of the draining lymph node. Considerable quantities remain extraceilular and pre-
sumably diffuse to be dealt with elsewhere in the body. Polymorphonuclear cells, though
present in considerable numbers, are not found to contain intact antigen. In the drain-
ing node, many lymphoid cells containing antigen are seen in the peripheral portions of
the lymphoid nodules. Egg albumin disappears much more quickly than bovine gemma giobu-
lin from the injected skin site and the draining node. Passive sensitization and to a
greater extent sensitization with Freund adjuvants result in a slowing of the diseppear-
ance of both antigens from skin and node. Adjuvant-sensitized animals azlso show speeding
and intensification of phagocytosis of antigen in bo*h localities.

2Ly

White, R.G. 1954. Observations on the formatiocn and nature of Russell bodies. Brit. J.
Exp. Pathol. 35:365-367.

Cytoplasmic bodles appear in mature plasms cells in the spleen of rabbits and mice follow-
ing repeated intravenous injection of various bacillary vaccines. These bodies reserble
Russell bodies in morphology and staining reaztions. Russell bodies appear at 3 days and
are at a maximum in 7 to 9 days in mice following reczll antigenic stimulus. Intracyto-
plasmic crystals developing in s mature pilasma cell have the same staining reactions as
Russell bodies. The surface of Russell bodies produced in incuse spleer by P. vulgaris
injections stained intensely when trestel with anti-P. vulgeris serurm, TheTefore, Spe-
cific antibody is a mwajor component of Russell todies.




B. ANTIGEN-ANTIBODY COMPLEXES
2450

Bennett, J,C.; Hsaber, E. 19062, Antigen conformation during dissociution of antizen-
antibody complexes. Arth. Rheum. 5:637.

During studies on reoxidation @nd ratolding cf reduced antibody end +s fragments, it has
become necessary to insure the production of highly purified antibody that is completel
free of antigen. 3By the use of fluorescent labeling of the antigen mclecule, the amount
of antigen conteminating any antibody preparetion can be easily quantified. This tech-
nique can be used to show that the usual methods for dissociation of irrmune complexes such
as acid, urea, salts, hapten excess, or detergents are not uniformly relisble for antibody
purification. However, in the fluorescent ribonuclease-zntiribonuclease system, complete
dissociation can be achieved by conditions that produce an uncoiling of the alpha helix
of ribonuclease. This conformetional change, which occurs with heat in 1.0 M acetic acid,
cen be analyzed by optical rotatory methods. The conditions employed are not sufficient
to produce an alteration of antibody structure. Antibody, which is 95 per cent precipit-
able, can then be separated in 90 per cent yield on heated columns of Sephadex G-100.

2lgo

Cochrane, C.G.; Weigle, W.0. 1958. Cutaneous reaction to soluble antigen-antibody com-
plexes. TFederation Proc. 17:1980:507.

BSA-rabbit and anti-BSA complexes, prepared by dissolving washed immune precipitates in
excess antigen, were injected intradermally into rabbits. Doses of 0.5 mg antibody N
produced erythema and edems, and with doses up to 2.4 mg antibody N, necrosis was also
observed. Microscopically, the reaction showed a diffuse infiltration of polymorphs with
vascular margination and plugging and also necrosis of cceasicnal vessels by 24 hours.
Using fluorescent antibody, BSA antigen was found scat*ered in the dermis. Vessels, in-
cluding those showing margination and diapedesis of leukocytes, revealed little antigen

in their walls, although antigen was in nearby tissues. This is in coatradistinction to
the classical Arthus phenomenon, which showed a predcminantly vascular reaction and, using
FA, localization of antigen within damaged vessel walls. Guinea pigs injected with BSA-
rabbit and anti-BSA complexes showed rabbit globulin antibody distributed similarly to
antigen. Intradermally injected soluble antigen-antibcGy complexes are capable of causing
a cutaneous inflammatory reaction and necrotizing vasculitis without a demonstreble con-
centration of immnologic reastants in the vessel wall.

2h70

Daems, W.Th.; Oort, J, 1962, Electron microscopic and histochemical observations on
polymorphonuclear leukocytes in the reversed Arthus reaction. Exp. Cell Res. 28:11-20.

Granulocytes iIn the reversed Arthus reaction provoked with a bovine albumin antibovine

- elbumin or a ferritin antiferritin system were studied with the electron microscope and
by enzyme histochemistry. The cells showed large intracytoplasmic electron-dense lumps, *
consisting of antigen-antibcdy precipitate, as could be demonstrated in the ferritin N
antiferritin system. Furthermecre, grenules and mitochondria disappear from the cyto-
plasm, and the cells often show 2 vacuole situated undermeath the nuclear menmbrane.
These changes are discussed in relation to the findings in the literature. Part of the
reaction is attributed to direct antigen-antivody interaction.
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Mellors, R.C.; Brzosko, W.J. 1962, Studies in molecular pasthology: I. Localization
and pathogenic role of hetorologous immune complexes. J, Exp. Med. 115:8591-9502.

After intravenous injection into mice, rebbit immune complexes solutilized in antigen
excess and containing flucrescent antigens or fluorescent antibody, or ooth, were local-
ized in reticuloendothelial cells and polymorphonuclear leukocytes of the sinusoids of
liver and the red pulp of spleen; in the kidney; ir capillery endothelium of heart and
lung; and in hepatic cells. Within 48 hours localization changed from the liver and
splenic red pulp to the white pulp. At that time the kicdney was cleared except for
glomeruli. Other distributions and pathologic changes are discussed with reference to
molecular weight of injected meterial and method of injection.

2430

Patterson, K.; Suszko, I.M.; Fruzansky, J.J, 1962, In vitro uptake of antigen-anti-
body complexes by phagocytic cells. J. Immunol. 89:471-482.

The ingestion of entigen-antibody complexes prepared as socluble materisls was studied by
a2 method of in vitrc uptake by phagocytic cells using complexes lsbeled with iodine 131.
L.fferent degrees of in vitro pinosytosis occurred with preparations of complexes at dif-
ferent degrees of antigen excess, This in vitro pinocytosis was also demonstrated by a
fluorescent antivody technigue localizing the complexes intracellularly. These methods
provide a system of study of transfer of soluble materials across the cell menbranes of
phagocytic cells that can be compared with the same phenomenon in vivo. The in vitre
uptake of complexes was compared with antigen binding to globulin by the ammonium sulfate
technique and the in vivo localization of radicactive trace-labeled antigen-antibody com-
plexes, By these methods the ingestion of antigen-antibody complexes by cells may be
studied in & simplified manner. The localization of antigen-antibody complexes in phag-
ocytes occurs with complexes prepared with rabbit or human antiserum against serum protein
antigens.

2500

Schiipkoter, H.W. 1961, Immmofluorescent localization of antigen-antibody complexes by
examination with anti-lung serum. Allergie Asthmaforsch 4:308-310. 1In German.

In a fluorescent-serclogic study of anti-lung sera one can, with the aid of labeled anti-
antibody sera, demonstrate rabbit-slbumin bodies in lung sections, in which the antibod-
ies are localized. The demonstration of bound complement represents a valuable finding.
One is thus able to visualize the places at which actual antigen-antibody reactions occur.
However, since one demonstrates all complement-binding anti-s: 'tody complexes, one also
finds those that have no connection with the anti-lung serum. .a2e studies of lungzs of
cbviocusly healthy rats have shown that antigen-antibody reactions occur constantly in the
lungs, calied forth perhaps by inspired antigens.
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2510

Vazquez, J.J; Dixon, F.J.,; Neil, A,L. 1957. Demonstratioa of specific antigen an’
antibody in experimentazlly produced amsloid. Amer. J. Pathol, 33:61L.

Study with the fluorescent technique demonstrates that amyloid proiuced by the inje-~ticn
of casein contains specific antibody and antigen, Amyioid deposits in the spleen were
produced in the rabbit by repeated subcutaneous injection of sodiun caseinate, Specific
rabbit anti-casein was obtained by immunization with the same meterial. Thez globulin
fraction of this serum was labeled with fluorescein isocyansie 2nd used to detect antigen
and or antibedy in the amyloid deposits. Such 3eposits contained apprecisble concentra-
tions of specific antibody, antiger. casein, and to e lesser degres specific antigen. The
localization of specific antibody corresponded with that of homologous gamma globulin,
Parallel studies of sim!lar amyloid deposits produced after repeated injections of ribose
nucleic acid served as negative controls. Under the conditions of our experiment, amy-
loid deposits in the spleen of experimentally produced casein amyloidosis contain speci-
fic antibody and to a lesser degree antigen. Deposition of antigen and antibody may be
one mechanism for the formation of amyloid.

2520

Weiser, R.S.; Laxson, C, 1962. The fate of fluorescein-lsbeled soluble antigen-anti-
body complex in the mouse. J. Infect. Dis, 111:55-58.

The use of fluorescein-tagged antibody for the preparetion of soluble antigen-antiboedy
complex was sdvantageous in tracing such complexes in the mouse, The fate of soluble
entigen-antibody complexes composed of bovine serum albumin, BSA, and fluorescein-tagzed
anti<BSA of rabbit origin has been studied following intravenocus inlection in the mouse.
Of the various organs and tissues studied, it was observed that the compiex was initielly
deposited diffusely in the glomerulus and taken up by reticulvendcthelial phagocytes of
the liver and spleen., During the first few days, the corplex disappeared from all sites
except the glomerulus, where it accumil=zted to give dense focal deposits that cumaonly
persisted for periods of one month or longer. Fluorescein-labeled anti-BSA did not per-
8ist in the glomeruli of control animals for more than a few days. The present results
strengthen the concept expressed by Dixon and co-workers to account for the localization
and prolonged persistence of antigen in the glomeruli of their actively sensitized reb-
bits, namely, that antigen combines with antibody to form a2 complex that is sequestered

from phagocytic ceils and proteolytic enzymes.,
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2530

Cochrane, C.,G. 1960. Appiications cf the fluorescent antibody technique to microbiology
of the Arthus reactior. Arn. Inst., Pasteur 99:329-347. In French.

Studies of the Arthus phenomenon indicated that the relative severity of active Arthus and
reversed passive Arthus reactions, in contrast to the more mild local passive Arthus and
the reaction to locally injected soluble antigen-antibody complexes, is due to a concen-
tration of antigen and globulin, without doubt antibody, in the vessels of the former two
reactions, This would bring about selective destruction of the vesseis, allowing the se-
vere reactions to follow. The polymorphonuclear ieukocyte is essential for the develop-
ment, of th& Arthus-type vasculitis. Antigen and globulin were found depcsited in vessel
walls but in the absence of polymorphs no visible reaction occurred in “hese vessels., It
was also found thet leukocytes, especiaily polymorphs, are responsible for removing some
of the antigen from the sites of deposition in Arthus reactions. This occurs in part
through direct catavolism of the antigen, completed with globulin, Healing of such reac-
tions is dependent upon the removal of the antigen-antiboly camplex.

2540

Cochrane, C.G.; Weigle, W.0. 1958. The cuteneous reaction to soluble antigen-artibody
complexes: A compariscn with the Arthus phenomenon. J. Exp. Med. 108:591-604.

The in vivo activity of soluble antigen-antibody complexes was tested by = single intra-
dermal injection in rabbits. Skin reactions were marked by erythems, induration, and
occasionally hemorrhage and necrosis. Microscopically, diffuse inflammation and occa-
sional vascular necrosis cculd be found. This indicates that soluble antigen-antitody
complexes are phologogenic and are responsible for serum sickness. Thne rezctions were
similar in severity to locel passive Arthus, 1PA, reactions at equal dosages of antibody.
BSA antigen could be found in large concentrations in affected vessel walls of both re-
verse passive Arthus, RPA, and active or classical Arthus reactions. This vascular lo-
calization of antigen might bring about the relative severity of the RPA and active Arthus
eactions, as contrasted to the complex and IPA reactions. The finding of affected ves~
sels in the complex and LPA reactions containing little or no antigen and antibody, al-
though they were present in adjacent areas, suggests that antigen-sntibody combination
may cause vascular reactions and damage by release of physioiogically asctive mediators
from tissue or tissue fiuid.

2550

Cochrane, C,G,; Weigle, W.0,; Dixon, F.J. 1959. Factors responsible for decline of
inflammation in Arthus hypersensitivity vasculitis. Proc. Soc. Exp. Biol. Med. 101:695-

699.

Studies suggest that neither exhaustion of humorsl or cellular factors necessary for in-
flammation nor presence of possible inhibitors of the resction play a dominant role in
diminution of inflammation and healing of a hypersensitivity vesculitis of the Arthus
type. This study supports the importance of ridding the disessed vessel of antigen and
antibody in bringing about a decrease in reaction and healing.
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2560

Fisher, E.R.; Fisher, B. 1959. Investigation of rejection of canine reral homotrans-
plents by fluoresceni antibody technic. Proc. Soc. Exp. Eiol. Med. 101:259-261.

No preferential localization of globulin was noted in rejected homotransplanted canine
kidneys studied by fluorescent antibody technique. Indirect variation of this method
similarly failed to disclose entibodies exhibiting an affinity for renal structure in
serum of recipients exhibiting rejection of renal homotransplents. The fibrin nature
of fibrinoid lesions occasionally noted in terminal phases of the rejection phenomenon
has been demonstrated. Relationship of pathologic and immmohistochemical alterstions

of renal homotransplantation rejection and the generslized Shwartzman phenomenor are dis-
cussed,

2570

Germuth, F.G.; Maumenee, A,E,; Senterfit, L,B,; Pollack, A.D, 1362, Immnchistologic
studies on antigen antibody reactions in the avascular cornea: I. Reactions ir rabbits
actively sensitized to foreign protein. J. Exp. Med. 115:919-928,

The injection of antigen into the center of the avascular cornea of homologously sensi-
tized animals induced a ring of opacification composed of a line of deeply ecsinophilic
amorphous material in a matrix of swollen ccllagen fibers, pelisaded by polymorphonuclear
ieukocytes. By use of fluorescein-tagged antigen, it was shown that the line of damage
in the cornea coincided with the precipitation of antigen, presumably by antibody enter-
ing the cornea from the limbal vessels. With the passage of time, the antigen-antibody
precipitates were removed, at Jeast in port by phagocytosis, and the ring of opacifica-
tion was replsced by ingrowing blood vessels surrounded by plasmal cells. Treatment of
sensitized animals with nitrogen mustard showed that antigen-antibody intersction could
injure the corneal stroma in the relative sbsence of polymorphonuclear leukocytes.

2580

Kyogoku, M. 1962. A study on Arthus phenomencn using fluorescein-labeled protein., Acta
Sch. Med. Univ. Kioto 38:71-100.

A single-step fluorescent antigen method was used to detect anti-ovalbumin entibody in
rabbits. Day-by-day distribution of antigen and antibody is described. n injection,
part of the antigen reacts with antibody on blood vessel walls, while another granular
part disperses to tissue spaces. Some antigen reacts with collagen fiber bundles. Most
of the antigen is inactive by the Lth day and is formed as a crust in demarcated, necro-
tized tissues. Same is phagccytized by macrorhages and is active until the 6th day.
Fibrincid swelling results from invasion of antibody into the separsted mierofibrils.
Antibody in cutis increases suddenly on the 3rd or Lth day. Local antibody is produced
on the 5th or 6th day. Plasma cells in cutis produce antibody that is given off as gran-
ules that dissolve. Russell bodies were not seen. Histiocytes cintain antibody on the
3rd day, but granulocytes, lymphocytes, erythrocytes, and mast cells never contain anti-
gen or antibody. Antibody is still sbundant in plasma cells on day 1k,
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2590

McKay, D.G.; Gitlin, D.; Craig, J.M. 1959. Imminochemical demonstration of fitrin in
the generslized Shwartzmen reaction. AMA Arch. Pathol. 67:270-273.

Use of the fluorescent-antibody technique has demonstrated that fibrin or an insoluble
derivative of fibrinogen is a constituent of the thrombi found in the lungs, spleen,
liver, and kidneys in the generalized Shwartzmen reaction. In ccmbination with studies

of the blood cosgulation mechanism, it is ccncluded thet fidbrin is the essentiml constit-
uent of these thromnbi.

2600

McKinnon, G.E.; Andrews, E.C.; Heptinstall, R.H.; Germuth, F.G. 1957. An immmnohis-
tologic study on the occurrance of intravascular antigen-antibcdy precipitation and its
role in anaphylaxis in the rsbbit. Bull. Johns Hopkins Hosp. 100: 258.280.

Large amounts of antigen and antibody are required for the inducticn of anaphylactic
shock in rabbits. In vivo intravascular precipitation of antigen with antibody, as dem-
onstrated by the use of fluorescein-labeled an*tigen, regularly occurs under these condi-
tions, Obstruction of the pulmonary capillaries by immine precipitates appears to be an
important mechanism in the pathogenesis of anaphylactic shock in the ravbit. Cbstruction
of the portal veins and sinusoids of the liver by immune precipitates may cause infarc-
tion of the portel and midzonsl sreas of the liver lobule, especially when the challeng-
ing antigen is given via the portal circulation. The foregoing facts suggest an explana-
tion for the umususl aspects of anaphylexis in the rabbit and must be considered when
comrarisons are made with other animals or man where in vivo antigen-antibody precipita-
tion has not been demonstrated.

2610

Qort, J.; van Rijssel, Th.G. 1961. Fluorescent protein tracer studies in allergic re-

actiors: I, The fate of fiuorescent antigen in active and passive Arthus reactions in
guinea pig skin. Immmoiogy 4:329-336.

The fate of intradermally injected bovine serum lsbeied with lissamine rhodamine was
studied 3n actively and passively sensitized guinea pigs asnd compared with the fate of
the same protein in control animals. In the latter, the antigen was taken up by macro-
vhages, apart from a discharge of antigen to the regionel lymph nodes. In the sensitized
animels, in which severe Arthus reactions occurred, antigen sccummlated in vessel walls
and lumina of capillaries and venules. Polynuclear leukocytes take antigen after a few

hours. This is a specific resction @bsent with simltaneously injected »rotein to which
the animal is not sensitized.
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2620
Reppeport, B.Z. 1960. Antigen-antitody reactions in sllergic numen tissue: I. Prer- v-
aration and use of fluorescein-conjugeaied reagins for steining the reaction site, J.

Exp. Med. 112:55-64,

Skin-sensitizing human antibodies were conjugated with various fluorescent dyes witnou?
significant loss in their ability to combine with specific antigen in vitro., A biopsy

of the skin site challenged with egg albumin in a patient sensitive to this antigen could
be stained specifically by FA. Epithelisl cells of the epidermis, sweat glends, halr fcl-
licles, and sebaceous glands in such & challenged site showed specific staining. In ad-
dition to the epithelial cells, the most intense staining wes in mecropheges and in peri-
capillary cells. The endothelium of the small blood vessels stained less intensely. Fi-
brous tissue bundles were specifically stained. The immmologic staining with the conju-
gated reesgins was similar to but more intense than that cbtained with conjugated rebbvit
anti-egg albumin globulins,

2630

Rappeport, B.Z. 1960. Antigen-untibody reactions in sliergic humen tissue: II. Study
by fluorescence technique of the ‘ocalization of reagins in human skin and their relatiocn
to globulins. J. Exp. Med. 112:725-734.

The skin of atcpic patients contains specific reaginic antitodies in 21] epidermal cells,
in unchallenged as well as antigen-challenged areas. The reagins are alsc present in the
epitnelial cells cf sebaceous glands, sweat glands, hair follicies, and in macrophages
end pericytes. Judged by stairing characteristics, their immmologic reactiom in tissues
wvith antigen is identical to that of rabbit entibodies. Comparison of tissues stained
with conjugated reagins and conjugated antihuman giobulin antibodies demonstreted the
clege relationship of reagins and globulins. In antigen-challenged tissues the macro-
Lhages and pericytes become enlarged and stain more intensely with toluidine blue. No
sueh changes in morphology or staining are present in histamine-tested or unchslienged
atopic tissues.

26k0

Raskin, J, 1961. Antigen antibody reamcticn site in contect dermatitis: Determination
by use of fluorescent antibody technique. Arch. Dermatol. 83:45G-465.

Fluorescent antibody was used to identify the site of the antigen-antibtody reaction cc-
curring in Rbhus :lermatitis experimentalilly produced in ten humen subjects. That the upper
dermis, especiall'y the papillary region, was principally involved was supported by the
constent position of the yellow-green fluworescence, the quantitative correlation with
severity of the cutaneous reaction, absence of specific fluorescence in control specimens,
and the results of the tests for specificity. The reaction did not invclve the epidermis,
even in aress in which the dermatitis had been present for as long as 48 hours. Attempts
to determine the site of the antigen-antibody reaction in subjects sensitized tc 2,k-
dinitro-l-chlcrobenzene were unsuccessful. Reasons for the failure are discussed,
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2650

Vainio, T.; Saxen, L.; Toivonen, S,; Rapcla, J. 1962. The transmission probtlem in
primary embryonic induction. Exp. Cell Res. 27:527-518.

Fluorescent antiserz against a hetercgenous inductor tissue was used to detect and lccel-
ize transferred antigenic material in the ectoderm. After 3 to 6 hours of contact between
the tissues, antigenic granmules were obtained in abundance ineide the ectodermal cells.
The resuite demonstrate & transfer of large-molecule antigenic masterisl during the induc-
tion process, and show that the inductive information could bte transmitted through a simi-
iar mechanisi. Whether this is in fact the cese cannot yet be concluded,

2660

van den Berg, C.; Oort, J.; van Rijssel, Th.G. 1962, Fluorescant protein tracer stud-
ies in allergic reactions: II. The fate of fluorescent antigen in reversed Arthus reac-
tions and passive cutaneous anapnylaxis in guinea pig skin. Immnolcgy 5:389-393.

The fate of lissamine rhodamine.lsheled bovine serum albumin was studied in reversed
Artihus reactions and passive cutanecus anaphylaxis, PCA., In reversed Arthus reactions
antigen accumulated in the subendothelial spaces and in the endothelial cell layer of ves-
sel walls ard in the lumina of capiilaries and vemules as well as extracellulsrly. After
scme time granulocytes took up antigen. In PCA the deposits in vessel walls were not im-
pressive but clearly demonstreble; granulocytes take up antigen within 5 minutes.

2670

Witmwer, R.H., 1955. Antibody formation in rabbit eye studies with fluorescein-labeled
antibvody. AMA Arch. Ophthalmol. 53:811-816.

Locel antibody formation takes place in the inflamed eye after injecticn of egg elbumen
into the vitreous and into the anierior chamber. By use of fluorescein-labeled antitody
combined with pretreatment of the frozen sections of uveal tissue with a dilute antigen
solution, it was found that the cells containing antibody are plasma cells. There was a
rough correlation between the antibody activity of the gamma globulins of the agueous
humor - determined by means of hemagglutination and paper electrophoresis - and the number
of antibody-containing plasma cells in the uveal tissue. Caterpillar hair in the anter-
ior chamber as a local irritant seemed to act as a slightly enhancing factor in antibody
production, and antibody-containing cells were found in the granulometa around the hair.

2680

Wittmer, V.R. 1955. Antibody formation in the eye., Schweiz. Med. Wochensch. 85:332-333.
In German.

The Coons technique of fluorescein-labeleu antibody makes it possible to demonstrate local
antibody formation in the inflamed eye. It was found that piasma cells infiltreting the
uveal tissue contained antibody, although the mesenchymal tissue of the iris and ciliary
body did not.
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V1., NATIVE ORGAN AND TISSUE ANTIGENS

A, ORIGIN AND DISTRIBUTION
2690

Barnhart, M.I.; Anderson, G,F., 1960. Demonstration of prothrombin in liver parenchymal
cells using fluorescent sntibody. Federation Proc. 19:58,

Previous studies implicate the liver but have not identified the cell type responsible
for synthesis of any one of the tract plasma proteins concerned in blood coaguletien.

In this study to find o.t the ceilular site for prothrombin synthesis, fluorescent anti-
body and other immmnochemical procedures were utilized. With dog protnrombin as the
antigen, high-titered antiprothrombin sera were produced in rabbits. Dog prothrombin
mixed with aluminum hydroxide and injected intramuscularly gave potent antisera., Glob-
ulin concentrates were coupled with rhodsmine and applied to dog liver sections or im-
prints. Such antiprothrambins precipitated on parenchymsl cells containing sufficient
prothrombin, Absorption of antiprothrombin by dog prothrombin reduced the specific or-
ange fluorescence. Uncoupled antiprothrambin serum suppressed fluorescance. Auteflinor-
escence varied with the fixatives. It appears that antiprothrombin is specific in its
reaction with prothromvin of the liver parenchymal cell., However, liver parenchymel cells
did not react uniformly with antibody. This mey mean that a certain type of liver paren-
chymai cell produces prothrombin cr that there is cyeclic production of prcthroniin,

2700

Barnhart, M.,I.; Anderson, G.F. 1962. Cellular study of drug alteration of prothrombin
synthesis. Biochem. Pharmaccl, 9:23-27.

Anti-dog prothroubin was conjugeted and used to identify cells containing prothrombin in
dog liver Imprints, Liver cell flucrescence and blocd prothrombin levels were compared
following treatment with coumarin drugs and vitamin Kl. Liver parenchymel cells, not
reticuloendothelial cells, normelly synthesize prothrombin.

2710

Baum, J. 1959. Reaction of guinea pig spermatozoa with homologous antibcdy as demon-
strated by fluorescent staining. Lancet 1:810.

Antisera prepared against guinea pig sperm or nomologous testis and subsequently conju-
gated with fluorescein stains selectively the heads of the mature spermatozcu in sections.
It is postuleted that the antibody thus prepared is against protamine, the end substance
in the sperm maturation process.

2720

Baum, J.; Boughton, B.; Morgar, J.L.: Schild, H.0. 19€l. Autosensitizstion by sperm
in guinea pigs. Immmology 4:95-110.

Guinea pigs injected intradermally with homologous sperm or testis in Freund adjuvant
develop various monifestations of hypersensitivity. Living sperm was antigenic but even
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nore so after freezing and thawing. Sperm antigen Is stabtle at 56 C tut s Iinactivated
in direct proportion to increasing time at 100 C. Transmittance of hyversensitivity bty
implentation of lymph node cells into skin of normel animals was not successfl., Fixa-
tion of antibody on the acrosomsl portions of sperm was demonstrated by fluorescent anti-
globulin serum. The antigenic component of sperm may be mucopolysaccharide,

2730

Beck, J.S.; Edwards, R.G.; Young, M.R. 1962. Immne fluorescence technigue and the
iscantigenicity of memmelisn spermatozoz. J. Reprod. Fertil., 4:103-110.

FA has been used to study reactions between serum znd srermstozoa from severzl species c¢f
memmals, Hormsl serum from adult guinea pigs, rabbits, mice, and men stained the acro-
somes of homologous and heterologous spermetczoz, staining being most intense with rabbit
and guines pig spermatozoa. However, staining wes wesk with sera from rabbits up to 3
weeks of age, and could be removed by heating or Seitz-filtering the sera, Scra from
immature guinea pigs likewise lost most of their stsining capacity on heating. Differ-
ences in the intensity of staining appeared to be determined by the species of spermatozos
rather than by the species of serum. Serum from guines pigs immmunized with homologous
spermatozoa 8lso stained the surface of homologcus sperm tails. A slight cross-reacticn
occurred between this serum snd the tails of hamster spermatozoa, but not with spermatozoa
from other species. Immrization of rabbits with homologous spermatozca feiled to produce
any tail staining. The two reactions between serum and spermatozoa, i.e. with acrosomes
and tails, are discussed in relation to the iscantigenicity of spermatozos and to Induced
aspermatogenesis following the injection of testis or spermatozoa snd adjuvant.

2740

Cruickshank, B.; Hill, A.G.S. 1953. The histochemical identification of a connective
tissue antigen in the rat. J, Pathol. Racteriol. 56:283-289,

Giobulin from an antiserum prepared against whole rat kidney and conjugated with a fluor-
escein derivative has been shown by fluorescence microscopy to react with basement mem-
brane and reticulum in many rat organs and with sarcolemms and neurilemms. A more limited
study bas shown that anti-rat glomerulus ané anti-rat lung globulins react similarly. The
nature of the antigenic substance with which the globulins react has not been determined,
but it is possibly a mucopclysaccharide. Clobulins that react with reticulum do nct react
with collagen.

2750

Ehrenpreis, S. 1962. Immmnohistochemical localization of drug-binding protein in tis-
sues of the ele:rtric eel. Nature 194:58€-55;,

A protein with a high affinity for d-tubocurarine had been isoisted from ammonium sulfate
fractions of extracts of electric organs of the eel. One method for rather precise local-
ization of the protein is the fluorescent antibody technique, the results of which are
reported here,
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2750

Emmart, E.W.; Spicer, S.5. 1961. The localization of glycersldenyde-3-phosphate dehy- re
drogenase in roech muscle by staining with fluorescent antivody. Federation Proc. 20:16.
Recent studies on fractions of tissue homogenates have demc..strated the presence of gly-
cersldehyde-3-phosphate dehydrogenase, GAPD, in the thoracic end leg muscies of insects,
Fluorescent antibody has been used to locelize the enzyme. Guinea pigs have Veen injected
with GAFD isclsted from rabbit muscle and five times recrystallized. The course of anti-
body Gevelopment was followed by incresmse in per cent protein of the gamma glchwiin and
Yy precipitin resction in solution and in ager. The enzyme hes Yeen identified and lo-

vit d
calized in the mitochondria of the freshly tessed muscle fibvers <f the wing ard leg sus- e
cles by binding the enzymwe with specific fluorescent antibody solution. GaAPD is intim-
ately associated with the mituchondria of the isotropic or I band., The larze mitcchon-
dria dispersed lineerly between the myofibrils also stain positively taut with less in-
tensity. The localization of these mitochondria in relation t2 the I and i wands of tae
myofibril has been determined by histochemicel staining as weii as by staining the myo-
fibril with fluorescent entimyosin glcbuiia.

2770
Emmert, E.¥.; Spicer, S.S.; Turner, ¥.A.; Henson, J.G. 1962. ‘he locelizetion of

c g6z,
glyceraldehyde-3-phosphate dehydrogenase within the muscie of the rcach, Peripleneta
americana, by means of fluorescent antitody. Exp. Cell Res. 26:73-97.

Precipitating entiserum has been obtained from guinexz pigs incculeted subcutaneously” with
glyceraldehyde~-3-phosphate dehydrogenase propared from rabbit muscle ond five times re-
crystallized, Pooled globulin fractions ur ‘mmune guinea pig sere conjugatzed tc fluores-
cein isocyanste were used to demonstrate the enzyme in mitochondria of freshly teased,
unfixed fibers of wing and leg muscles of the cockroach, The enzyme was configrned t& the
mitochondrie end was not in the sarcopiasm. Comparison of f{bers stained by FA and his-
tochemical steining techniques demonstrated that mitochondris econtaining GAPD encircle
myofibrils peripheral to the I band and give a cross-strisied sppearance to the resting
fiber, The enzyme is not species-gpecific,

2780

Finck, H.; Holtzer, H. 196i. Atterpts to detect myosin and actln in cilia and flagella.
Exp. Cell Res, 23:251-257.

Antisera against chicken skeletal muscle myosin and zctin were used 4G test for the pres-

ence of these proteins in chicken ciliated epithelium and sperm. The {lucrescent antirody

method and precipitin resctions in gels boih showed thet there are nc antigenic similari- i
ties between the contractile proteins of skeletz) muscle an those of cilia and flagella.
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Finck, H.; Holtzer, H.; Mer-whall, J.M, 1956. An immnochemicel study of the Jistri-
butior of myosin in glycerovl-extracted mszle. J. Biophye. Biochem. Cylol. 2:Part 2:175-
178.

Recent investigations of the distribution of myosin =nd actin in *the skeletal miscle fiber
have relied largely on extraction techniques for the 4ifferential removal of sp2cific pro-
teins. This work has heen reviewed by Eanson and Yuxley. Becsuse such extraction tech-
rnigues xay remove mich soluble material in addition +» myosin or actin, consluzions bzsed
on Qensity changes within fibers after extractions have seemed somewhat guestionable, We
have, therefore, attempted = more positive lcealization of myczin in ziyeercl-exiracted
Tibers by the fluorescent antibody method.

2800

Helander, E.; Emmert; E.W. 1959. Locslization of myosin in the ¢onduction bundle of
beef neart. Proc. Soc. Exp. Biocl. Med, 101:833-842,

Positive binding of fluorescent antimyosin solution %o myofibrils of the Purkinje cell
demonstyates presence of myosin in myofibrils of the coaduction bundie of teef heart.
Antibody to myosin, whether prepared fror skeletal muszle or heart tissue, is capsble
of binding heart musecle antigen.

2810

Hili, A.G.S,; Cruickshank, B, 1G53. A study of antigenic components of kidney tissue.
Brit. J. Exp. Pathol. 34:27-3k4,

The properties cf antibodies prapared against homogenztes of whole kidney, isolsted glo-
merali, and inng from normsl rats have been investipated. Fluorescein-lsbeled globulin
fyrom each of these antisers has been applied to unfixed sections of normsl rat kidney and
the sites of specific fixation have been determined by fluorescence microscopy.

2820

Hirsmoto, R.; Calcagno, P.; Pressman, D. 1G52., Localization of anti-rat kidney anti-
bodies in newborn rats. Proc. Soc. Exp. Biol. Med. 110:482.-485,

Rabbit antibodies against adult rat kidney were found to be fixed in the kidneys of new-
born rats. Since newborn rats do not develcp clinical disease when injected with anti-re
kidney antibodies this suggests elther that the antigens giving rise to cytotoxic anti-
bodies are not present at this early date or that the newborn rats are deficient in com-
plerent. Six weeks after newborn rats are so injectec they still have the rabbit globulin
aatibody in the glomeruli. However, rabbit globulin was demonstrsted in the glomeruli on
the medullary side of the cortex and not in those of the periphery, indicating that new
glomeruli become functional as the animal matures. The increase in functional glomeruii
may be the reason for the observatiun that newborn rats injected with rat kidney antiserum
do not develop clinical disease.
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2830

Hiramoto, R,; Jurandowski, J.; Bernecky, J.; Pressman, D, 1359. Precise zone of T

localization of anti-kidney antibody in various orgens. Proc. Soc. Exp. Biol. Med. 10i:
563-596.

In vivo localization of antibodies prepared in rabbits against rat kidney was determined
by immunohistochemical procedures. Fixation to high concentration was cbserved in cer-
tain structures of ovary and spleen &s well as in kidney and adrenal, A lower concentra-
tion was observed on structures in thyroid, lymoh node, and iiver but none was seen in
testes, lung, skin, brain, and heart, Localization of these antibodies in vive is quite
different from that observed by treating tissue sections in vitro with the antibody. In
the latter case, many more structures are stained.

2840

Hiramoto, R.; Yegi, Y.; Pressman, D, 1958, Adrenal iocalization of anti-rat kidney
antibodies., Federation Proc. 17:2017:516.

When the glovwlin fraction of rabbit antiserum prepared against rat kidney, G-anti-RK, is
injected into rats, antibody is localized in the adrenals and kidney. These experiments
with fiuorescent antivody determine the histologic site of locelization. G-anti-RK and
globulin fraction of normal serum were injected intravenously into rsis, and the animals
were sacrificed after 2% nours and perfused to remove excess rabbit globulin. Frozen sec-
tions of the kidneys and adrensls were stained with fluorescein or tetrametnylrhodamine-
labeled horse and rabbit globulin. Locelization of rabbit globulin was found only in the
case of animals injected with G-anti-RK and occurred primarily in the lining of the sinus-
oids and vessels of the adrenal gland and not in the capsule or the gland cells. When
sections of the adrensl from uninjected rats were treated with G-anti-RK and subsequently
stained, there was staining of the capsule in vitro as well as the sinusoidal elements cf
the gland. Comparison of the radio and fluorescent label methods showed that the amount
of globulin required for detection by the fluorescein technique was orders of magnitude
greater than thst required by the radic technigue. The fluorescein lsbel gives better
definition of localization, but the radio latel permits localization of smaller quantities
of globulin,

Hiramoto, R.; Yagi, Y.; Pressmen, D. 1958. In vivo fixation of antibodies in the
adrenal. Proz. Soc. Exp. Biol. Med. 98:870-87L,

The site of fixetion in the adrenal gland of rat kidney entibody administered in vivo hes

been demcnsirated by the imrmunchistochemical technique to be along the vessels and sinus- B
oids of the cortex. There is no fixation in the medulla, although the medulls dces con-

tain antigen capable of reacting with the antibody in vitro. The possible derangement of

adrenal function may be due to the effect of the anti-kidney antibvodies.
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2860

Holtzer, H, 1959. Some further uses of antibodies for anslyzing the structure and de-
velopment of muscle. Exp. Cell Res. Suppl. 7:234-2u3,

Preliminary results using labeled and unlabeled muscle antibodies to fcllow the distribu-
tion of muscle proteins in normal and extracted myofibrils are reported. Application of
immunological methods to the analysis of differentiating embryonic cells and, more spe-
cifically, to the differentiating muscle cell is discussed. Until embryologists are at
least as critical of their irmurnological tecnniques as the immunolecists are, their find-
ings must be viewed with scepticism. The claim that heart antigens, spleen antigens, or
rerve antigens are to be found in the early chick blastoderm is based on the cytotoxic
effects of crude antiseras. Until more substantisl evidence is forthcoming on this point
such claims cannot be considered proven. Furthermore, in our experience antisera tc rea-
sonably defined intracellular muscle antigens are not selectively cytotoxic to living
muscle, are not adsorbed on the surface of living muscle, and are not able to enter liv-
ing muscle.

2870

Holtzer, H.; Abbott, J.; Cavanaugh, N.W. 1959. Some properties of embryonic cardiac
myoblests. Exp, Cell Res. 16:595-601.

Under in vitro conditions, FA steining wich antimyosin conjugate reveals myofibrils at

a develcpment stage when cardiac mycblasts normally appeer to lack them., By using la-
beled antimyosin, typically striated fibrils are found in large numbers of myoblasts be-
fore the heart sterts to beat in the chick embryo. The lccalization of fluorescein-la-
beled antimyosin along the myofibrils of cardisc and skeletal mycblasts is similar to its
distribution along the myofibrils of mature cardiac and skeletal muscie. Similarity of
cardiac and skeletal myosins has been demonstrated by the capacity of glycerinated car-
diac myofibrils to sbsorb skeletal antimyosin antibodies. The insoluble fibrous protein
of glycerol-extracted mitotic figures fails tc bind fluorescein-lsbeled antimyosin.

2850

Holtzer, H.; Marshall, J.M,; Finck, H, 1957. An anelysis of myogenesis Ty the use of
fluorescent antimyosin. J. Biophys. Biochem. Cytol. 3:705-724.

Antibodies against myvosin of adult chicken skeletal mscie were lsbeiad with fluorescein
and used as staining resgents to analyze the development of trunk myoblasts in the chick
embryo. Myoblasts from the brachial myotomes were studied in three ways: Specimens were
fixed, sectioned, and stained with iron hematoxylin. Living mycblasts, and myoblasts pre-
pared by glycercl extraction, were teased and examined by phase contrast microscopy. Em-
bryo trunks were treated with fluorescent antimyosin or with z contrecl solution of fiuo-
rescent normal globulin and were examined by flucrescence and phase contrast microsccpy.
Both glycerol-extracted and fixed materiasls were used,
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26890

Kaplan, M.H, 1958. Immunologic studies of heart tissue: II. Differentiatlor of a -
myocardial sarcoplasmic antigen and cardiolipin, J. Immnol. 20:28E-277.

An alcohol-extractatle sarcoplasmic antigen previously identified in the hearts of several
mammalian species may be differentiated from cardiolipin by absorption and immunohisto-
chemical tests. Anticody titers to these two antigens varied independently in <era of
rabbits immmnized with homogenates of beef heart or rat heart tissue. Absorntion of these
sera with cardiolipin did not remove antibody to the sarcoplasmic antigen, but absorption t
with heart tissue homogenate removed both antibodies. Both antigens are constituents of \
the myocardial cell sarcoplesm; however, differences in their histochemical properties Eﬁ
can be demonstrated.

29500

Klatzo, I.; Horvath, B,; Emmart, E.W. 1958. Demonstration of myosin in human stri-
ated muscle by fluorescent antibody. Proc. Soc. Exp. Biol. Med. 97:135-140.

Fluorescent antibody was used tc study the localization of myosin in normal and diseased
skeletal muscle. A method for assay of antibody to human myosin is described. Specific
staining with fluorescent antibody was obtained in A bands of the stristed muscle. Ac-
cording to observations on staining with fluorescent antibody and to precipitin reactions,
myosin must be considered not species-specific., Preliminary cbservations cn diseased mus-
cle stained with fluorescent antibody revealed the preservation of strieted pattern at
the time of early pathology changes and the presence of material reacting with the anti-
body to human myosin in severely degenerated fibers and in structures resembling macro-

phages.
2910

Mancini, R.E.; Davison, O,W.; Vilar, O.; Nemirovsky, M.; Bueno, D.C. 1962. Local-
ization of achrosomal antigenicity in guinea pig testes. Proc. Soc. Exp. Biol. Med. 111:
435.438,

Morphologic damage of the adult guinea pig testis can be induced by thz single intracuta-
neous injection of homologous testes extract plus complete Freund adjuvants. The charac-
teristic feature of this phenomenon is sloughing of the germinal epithelium so extensive
as to result in complete aspermetogenesis. Vacuolization of spermstogonia, pycnosis of
germ cell nuclei, appearance of multinucleated cells, and cytoplasmic vacuolization of
Sertoli cells have been related morpholegic findings; nc influence on the lLeydig cells
has been observed. That this reaction is due to an immunologic mechanism has been amply
demonstrated. Varicus authors have reported the presence of circulating antibodies, de-
layed cutaneous hypersensitivity, and effectiveness of passive transfer by whitaz c2lls
from sensitized donors, Attempts have been made to characterize chemically the antigen
responsible for the induced aspermatogenesis. Since the initial work of Freund, atten-
tion has been focused upon the carbohydrate-rich achrosome and it has been known that
polysaccharide fractions of testicular extracts are active. Other sperm antigens have
been identified, including hysluronidase, a substance containing nucleic acid, and at
least one unidentified protein.
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Marshall, J.M.; Holtzer, H,; Finck, H.; Pepe, F. 1959. The distribution of protein
antigens in striated myofibrils. Exp. Cell Res. Suppl. T7:213-233. )

The method of localizing specific protein antigens by antibody staining has been applied
to skeletal muscle. Some progress has been maede in determining the distributions of my-
osin, actin, and tropcmyosin within the sarcomere. The fundemental problem of determining
the immunochemical specificity of such staining procedures has been considered. This has
led to new studies on the splitting of myosin by trypsin, on the properties of the four
major fragments derived from myosin by “rief digestion, and on the differential localiza-
tion of these parts of mycsin within the A band region of the sarcomere. The L-1 portion
of myosin lies in the lateral edges of the A band of the relaxed sarcomere. The other
parts of the mycsin complex appesr to lie in the more central region of the A band, but
detailed mapping =2nd immunochemical identification of these parts remains to be done.

It is suggested that the myosin molecule in its native state may be greatly extended.

2930

Mellors, R.C.; Siegel, M.; Pressman, D, 1955. Analytic pathology: I. Histochemical
demonstration of antibody localization in tissues with special reference to the antigenic
components of kidney and lung. Lab. Invest. 4:69-89,

Detailed instructions are presented for the in vivo localization of antigens by FA, The
kidney and lung were studied, and problems encountered in estimating degree of fluores-

cence in lung sections and proper interpretation are discussed. Antibodies against kid-
ney and lung localize in the kidney. The ijmportant antigens in the kidney are the bhase-
ment membranes of the glomeruli. Antibodies locslize in the glomeruli during acute ex-

perimental glcmerulonephritis in rabbits.

29%0

Moeller, G. 1961. Demonstration of mouse iscantigens at the cellular level by the flu-
orescent antibody techmique. J, Exp. Med. 11h:415-433,

FA has bteen used to demonstrate mouse isoantigens at the cellular level. Specific reac-
tions were obtained by the indirect or sandwich technique with a variety of living normal
and neoplastic cells. Isoantigens of the H-2 system and of other systems could be demon-
strated as well ard appeared to be localized at the cell membrane. In the H-2 system,
membrene localization could be confirmed histologically. Different types of nonspecific
staining reactions have been identified and described., Pinocytosis and cell injury lead-
ing to reactions that were morphologically indistinguishable from the specific ring reac-
tion es far as pinocytosis is concerned, could be easily avoided by reducing the incuba-
tion time. A nonspecific staining reaction morphologically indistinguishable from the
specific ring reaction could be seen in a small proportion of bone marrow and lymph node
cells but in no other cell type. The possible nature of this reaction is discus:ed.
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Nace, G.W.; Clarke, W.M. 1955. Immnohistologicel lucalization of cne Or mcre trans-
itory entigens in the optic cup and lens of Rana pipiens, p. 546.561, In W.D. McElroy

and B, Glass, ed. The chemical basis of development. The Johns Hopkins Press, Baltimere.

The globulin fractions of antisera directed against supermstants of the tail bud of
stages 19 and 20 of the frog Rane pipiens were conjugated with fluorescein isocyanszte.
Such reagents were conpared with antisera against mature ovarian oocyte supermatants in
interface precipitin reactions and Ouchterlony ager diffusion. Selecte. conjugates vwere
applied to frozen and paraffin-embedded embryo sections, which were examined for specific
lcralization of the antibos’,. Amongz cthers, localization was cbserved in the optic cup
and lens of stag< .9 and 20 embryos, but not in the optic vesicle or presumptive lens
ectoderm of stage 17 or in any of the eye structures of stage 21.. Evidence suggestis lo-
calization of this reaction in the nuclei and cytoplasm of the optic cup, but only in the
cytoplasm of the primordial lens. The possible nature of this transitory antigen end its
relsetion to lens differentiation are discussed.

2960

o

Nairn, R.C.; Ghose, T.; Fothergiil, J.E.; McEntegart, M., 1962. Kidney-specific an-
tigen and its species distribution. Nature 196:385-387.

Kidney~-specific antisera were conjugated and used in homologous and heterologous stainir
among various species., Variations of staining were noted., Xidney-specific material was
particularly abundant in fresh-water fish,

2970

Roberts, D.5t.C. 1957. Studies of the antigenic structure of the eye using the fluores-
cent antitody technique. Brit. J. Ophthalmol, L41:338-347.

The application of the fluorescent antibody-antigen technique in ophthaimic pathology is
discussed. An antiserum to rat glomerular basement membrene was produced and was shown
10 react specifically with membranes in the ciliary body and iris and also with membranes
in the small blood vessels of the retina, optic nerve, and conjunctiva. The lenr capsule
shared this antigenicity and seems to resemble besement membrenzs elsewhere in ihe body.

2980

Sargent, A,U.; Richter, M.; Medzon, J.; Rose, B, 1962. Organ and species specificity
of rat liver antigen. Federation Pron, 21:20.

Organ and species specificity of rat liver antigen was studied by complement fixation,
tanned red cell agglutination, and indirect fluorescein staining techmnique. A pctent
rabbit antirat liver serum was obtained against rat liver homogenate rendered free of
connective tissue and vascular elements, Rabbit antiserum egainst ;at heart, lung, and
kidney was also prepsred. Organ specificity was shown by a failure of rebbit antirat
liver sera to react directly with the aforementioned rat organ antigens. The rabbit
antisera against these same organ antigens also failed to react when tested directly
against rat liver antigen. Species specificity was indicated by a failure to inhibit
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the rat liver rabbit antirat liver system by pricor incubaticn of the antisera with saliine
wxtracts of heterologous liver antigens. The finding of both organ- and species-specific
autigen in the liver strengthens the possibility that a true autoimmne disease involving
the liver can occur.

2990

Sarre, H.; Rother, K, 1957. Antibodies directed sgainst the kidney, p. 95-133. In P.
Miescher and K.O. Vorleender, ed. Die immunocpatihologie in klinik und forschung und
problem der autoentikorper. George Thieme Verlag, Stuttgart.

Fluorescent antibodies were used to localize cytotropiec antibodies in the kidney. The
antibody of isolated globulin fractions of entiserum tc mcuse kidney or rat kidney was
bound in the kidrey of mice or rats, meinly in the giomerulus.

3000

Stockdale, F.E.; Holtzer, H. 1961, DNA synthesis and myoxenesis. Exp. Cell Res. 2L:
508-520.

ifferentiated muscle ceils synthesizing myosin, the meromyosins, and actin do not con-
currently synthesize DNA. Presumptive mycblests that synthesize DNA dc¢ not concuwrrently
synthesize mycsin, the meromyosins, or actin. The multinmucleated muscle fiber is the
product of cell fusicn.

301C

Temanai, I.; Yegi, Y,; Hiramoto, K,; Pressman, D. 1961. Iung-localizing antibodies
in anti-lung and anti-kidney serum. Proc. Soc. Exp. Biol. Med. 106:661-663,

Localization of antibodies in lungs was examined by fluorescent antibody after injection
of rabbit antisera to rat lung and rat kidney into rats. Although both sera gave positive
staining in lungs, anti-lung serum contained significantly higher amounts of lung-local-
izing antivodies than anti-kidney serum. The localizing components in both sera seemed
to be fixed in the same region of alveolar walls.

3020

Tunik, B.; Holtzer, H, 1961L. The distribution of muscle -ntigens in contracted myofi-
brils determined by fluorescein-lsbeled entibodies. J. B’-.hys. Biochem. Cytol. 11:67-75.

Chick myofibrilis in different states of contraction were treated with fluorescein-labeled
antibodies. The rabbit antibodies were prepared against chick myosin, light and heavy
meromyosins, and actin. Fer any one state of contraction & single myofibril was photo-
graphed through the phase contrast microscope, stained with one of the antisera, and pho-
tographed through the fluorescence microscope. The cytological changes in the sarcomeres
accompz.ying contraction, as coserved under the phase contrast microscope, were correlated
with changes in the distribution of the precipitated antibodies as observed under the flu-
orescence microscope. The changing patterns cbserved through the fluorescence microscope
were compared with those predicted by the sliding filement model of corntraction.
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Weil, A.J.; Roderburg, J.M., 1962. The spermatozoa-coating antigen cf the seminal ples-
ma, Federation Proc. 21:hl4,

Seminal plasme of man and other mammals contains & strongly antigenic, species- and
organ-specific material. It forms a firmly adherent coat on the surface of the sperma-
tozoa during their passage thrcugh the adnex2l struectures of the male genital tract.
This coat dominates the immnological behavior of seminal spermatozca. The spermatozoz-
coating antigen, SCA, is iscantigenic in the rabbit. It can be visibly demonstrated on
the spermatozoa with fluorescein-conjugated enti-SCA immune globulin, This reagent spe-
cifically stains small granules in the epithelial cells 1ining the lumen and in those of
the intramural glands of rabbit seminal vesicles; it is also present within the lumen.
It appears, therefore, that the SCA originates in the seminal vesicle., Stroma and mus-
cularis do not accept the stain. SCA js absent from the testicle, the epididymis, and
the prostate. Stainsble material is found in the lumen of the ejaculatory duct, but its
epithelium remains unstained,

3040

Weil, A.J.; Rodenturg, J.M., 1962, The seminal vesicle &s the source of the spermatozoa-~
coating antigen of seminal plasma. Proc. Soc. Exp. Biol. Med. 109:567-570.

Fluorescein-conjugated antiseminal plasma immune glcbulin stains specifically both humen
and rabbit seminal spermatozoa. Testicular spermatozoa lack reactivity with this reagent
for SCA. The study of the camponents of the male genital tract of the rabbit indicates
that SCA is produced in the seminal vesicle.

3050

Winnick, T.; Goldwesser, R. 19€1. Immnclogical investigation of the origin of myosin
of skeletal muscle. Exp. Cell Res., 25:428.436,

Rabbit antiserum against chicken myosin was labeled with fluorescein isothiocyanste and
reacted strongly with chicken muscle mitochondria and microsomes. The staining could be
inhibited by potassium chloride extiract of myofibrils. Particulate fractions of chicken
liver and pancreas did not bind the labeled antimyosin. In agar gel diffusion experi-
ments, three distinct antigenic components were shown to be common for myosin, myofiorils,
and miscle mitochondria and microsomes of chickens, One of these antigens was also de-
tected in subcellular fractions of pancreas and liver and in blood plasma. The results
support the view that myosin, and probably cther myofibrillar fractions, are synthesized
in the granules of the muscle cell. It is postulated that they are then released and
integrated to constitute the mycfibril structure.

306C

Yeager, J.A.; Anderson, T,0. 1959. Localization of testicular hyalurcnidase using flu-
orescent antibody. Acta Anat. 39:189-197.

Using a double-layer fluorescent antibody technique, the antigens of a purified bull tes-
ticular hyaluronidase preparatiov were localized in sections of bull testis., Specific
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fluorescence occurred in seminiferous epithelium in the region of spermatocytes and spe-
matogonia. In a tangential section of a reactive seminiferous tubule the distribution of
fluorescence suggested its occurrence at the surfaces of spherical cells. Considering
other pertinent data, the hypothesis was offered that spermatocytes synthesize hyaluron-
idase during periods of mitotic activity to disaggregate the cementing substance tetween
cells, allowing displacement of differentiating cells toward the lumen of the tubule.
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3070

Anderson, P.J.; Cohen, S.; Barka, T. 1961. depatic injury: A histochemical study of
intracytoplasmic globules occurring in liver injury. Arch. Pathol, 71:89-95.

Injury to the rat liver produces intracytoplasmic globules within hepatic cells adjacent
vo areas of necrosis. Globules are PAS-positive, stain positively for bound lipids, con-
tain acid phosphatase, and are strongly fluorsscent when treated with fluoresceinated rat-
bit antirat immmne globulin. The PAS rezcticn is reduced or eliminated after acetylation,
pepsin digestion, and lipid extraction. The globulins are reduced in size and number
after starvation. Globules may result from enlargement of cytoplasmic structures, lyso-
somes, intraceliuler complex lipids and embedded plasma oproteins.

3080

-

Andres, G.A,; Morgan, C.; Hsu, K.C.; Rifkind, R,A.; Seeggl, B,C. 1962. Electron mi-
croscopic studies of experimental nephritis with ferritin-conjugated antibody: The base-
ment membranes and cisternae of visceral epithelial cells in nephritic rat glomeruii. J.
Exp. Med. 115:929-936.

Ferritin-conjugated antibody has been used to identify by electron microscopy the sites
at which nephrotoxic zlcbulins localize in rat kidney during acute experimental glomeru-
lonephritis. Basement membranes were primarily involved. Deta confirm results from ear-
lier FA studies. Concurrent FA studies indicated that buffered 5 per cent formalin at
pH 7.2 and L C was a superior fixative to acetone or to osmium tetroxide. Methacrylate
treatment of tissue, even after removal, prevented FA steining.

3090

Berns. A.; Blumerthal, H.T. 1961, Fluorescence microscopy study of diabetic glomerulo-
sclerosis, TFederation Proc. 20:17.

Crystalline beef insulin and globulin fractions ¢f the serum of human diabetics showing
a strong binding capacity between iodine 131 and insulin were lsbeled with fluorescein
isothiccyanate. Sections of kidneys showing the lesions of diabetic glamerulesclerosis
were stained with the fluorescein-tagged insulin end intense fluorescence was noted in
the nodular foci of the glomerular capillaries, the glomerular basement membrane, affer-
ent and efferent arterioles, and the basement membrane of tubules. This fluorescence
with {luorescein-tagged insulin could be partially inhibited by pretreating the sections
with nonfluorescent insulin. Similar studies were carried out utilizing the sandwich
technique and the fluorescein-laveled globulin preparations. Normel kidney and kidneys
with other lesions were similsrly studiz=d as controls., The results indicate that the
noduler lesions of the glomeruii in diabetes contain substances with a strong insulin-
binding capacity.
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3100

Broverger, O,; Perlmann, P, 1962, Demonstration of an epithelisl antigen in colon by
means of fluorescent antibodies from children with ulcerative colitis. J. Exp. Med. 115:
13.25.

Thirteen sera from children with ulcerative colitis were examined by FA for antibodies
eacting with constituents of human colonic tissue. Three of 10 sera reacted positively
by the indirect method with conjugates of rabbit antihumen gamma globulin. Specificity
was confirmed by inhibition tests. Sixteen sera from healthy children and adulis were
negative, Staining capacity of sera correlated with hemaggliutination titer when tested
with sheep erythrocytes costed with extract of colon. Absorptions indicated that the
stainable antigen 2130 preseut in the extracts was useful for hemagglutination. In un-
fixed tissue sectioms, fluorescent antibodies were adsorbed ontoc the epithelial cellis of
the mucosa but not on epithelial basement membrares, Fluorescent H sgglutinins were
nonspecifically adsorbed onto the same mucosal structures ¢f human colon as antibodies
in sera of patients with ulcerative colitis. Flucrescent serum from patients with rheu-
matoid arthritis also stained sections of hwmn colon but with different localization
and on different antigens. Sera Irom patients with systemic lupus erythemztosus or with
the nephrotic syndrome, all hemagglutinin-positive, did not stain the szections of colon.

3110

Clayton, R.M, 1954. Localization of embryonic antigens by aniisera labeled with fluo-
rescent dyes. Nature 174:1059.

Antivodies .1abeled with fluorescent dyes have been used for histochemical localization of

antigens in tissue sections. This method might be applied to locate tissue antigens dur-

ing the course of development. Since the changes in relative distribution of antigens at

different stages of development are of interest from the point of view of differentiation,
a modification of the method, which enables one to study several antigens simltaneously,

has been employed.

3120

Clayton, R.M,; Feldman, M, 1G55. Detection of sntigens in the embryo by labeled anti-
sera. Experientia 11:26-31.

The detection of tissue antigens during embryogeny could suitebly be done with fluores.
cent-labeled antitodies when the antigens were well characterized, but antigens zgainst
tissue extracts could be expected to show cross-reactions. These authors used antiszara
labeled with iodine 131. inti-lens and anti-cerdiac muscle antisers were used and frozen
sections vwere made. Some cross-reactions with other tissues were noted. Intensity pat-
terns varled with the age of the embryos and young mouse tissues tested. Autoradiographs
of findings are presented.
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Cruickshank, B.; Stuart-Smith, D,A. 1959. Orchitis essociated with sperm-azslutinating
antibodies. Lancet 1:706.

The factor in patient serum responsible for agglutination of sperm is antibody. Such anti-
body seemed to react with autclogous and hamologous antigen and mey be responsible for
some orchitis cases. TFurther work is required to clarify the mechanisms involved. FA

was used to test sera against sperm and testis sections. No locealization of antivodies

as noted.

3140

Dixonm, F,J, 1960. Imminologic mechenisms in experimental vaseulitis. 3ull., K.Y. Aced,
Med. 36:71L.

Fluorescent antibody studies, as a part of the reported project, revealed the Arthus site
to contain an antigen-antibody deposition in the subepithelium of the smell vessels. In
experimental glomerulonephritis of rebbits, a heavy antigen-antibdody deposit was seen in
the basement membranes of affected glomeruli.

3150

Fennell, R.H., or.; Reddy, C.R.R.M.; Vazquez, J,J, 196l. PFrogressive systemic sclero-
sis and malignrint hypertension. Arch. Pathol. 72:209-215,

An imminohistochemical study of the renzl lesions of progressive systemic sclerosis and
malignant hypertension offers on one hand additional evidence for a morphologic similar-
ity between the lesions of these two entities. The lesions in “oth diseases showed 2
preferential concentration of fibrinogen. On the other hand, a serologic difference m2y
exist, in that three patients with malignant hyperteasion had no nuclear-localizing fac-
tors, but such factors msy te found in patients with scleroderma. It is conzluied that
no definite interpretation in regard to pathozenesis of disease can be made in these two
conditions,

3160

Fennell, R.H., Jr.; Santamaria, A, 1962. Immmochemical and histochemical study of
hepatic lesions produced by ansphylaxis in the rat. Federation Proc. 21:305.

Adult Holtzman rats immnized by 3 injections of 5 mg of humon serum albumin, HSA, in
incomplete adjuvant developed titers of antibody detectable by hemagglutination and Ouch-
terlony plates. When shocked by injestioa into ths tail vein of 5 mg of HSA most animsls
died in 4 to 12 hours but a few survived for 24 hours. Changes cf severe congestion of
periportal areas at 4 hours progressed to focal necrosis in 12 to 24 hours. Fluorescent
antibody studies showed antigen preferentially localized to periportal sinusoids in early
lesions and sharply localized to necrotic aress later. No lesions were seen in animals
imminized but not shocked. Studies for oxidative enzymes showed i1eduction of activity
in necrotic foci. Studies for acid phosphatase revealed a consistent sequence of changes
in acid phosphatase granules of liver cells with early enlargemen’, and formetion cf peri-
nuclear clumps. Later granules dissppeared and cytoplasin stained diffusely. Finally,
loss of enzyme occurred in necrotic areas with simultaneous incresse in enzyme activity
in neighboring Kupffer cells.
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3170

Hammer, D.; Barnett, J,; Dixon, F.J. 1962, PFost factors in nephrotoxic serum nephr’-
tis. Federation Proc. 21:13.

These experiments were undertnken to determine the roles of heterologous antikidneyr serum
and of host factors in the development cf nephrotoxic serum nephritis, NSN. Normzl rats
and ravs tolerant to rabbit gammes globulin, R3G, were injected with rabbit antirat kidney
nephrotoxic serum, NTS, To induce tolerance, newborn rats were exposed to 20 mg of RGG
intraperitoneally within 12 hours after birth and then daily for 1 week. One subsequent
injection was given at I weeks of age. Rats 8 weeks of age received intravenously 1.0 ml
NTS and a tracer dose of RGG labeled with icdine 131 simultaneocusly. Thirty-eight of

TC rats exposed to RGG at birth developed no proteinuria during the observation time

of 12 weeks after injection. In contrcl groups not exposed to RGG at birth the onset

of severe proteimuria in 51 of 55 occurred within 12 hours after injection of NTS, In
addition, rats of both groups respording with proteinurie tegan by the 3rd day to elim-
inate the labeled RGG rapidly; tolerant rats without proteinuria exhibited an extremely
slow elimination. The rapid disappearsnce of lzbeled RGG from the bloocd of proteinuric
rats was caused in part by loss in the urine but to 2 greater part by apparent immune
elimingtion., In both tolerant nonproteinuric and control prcteinuric rats immmofluores-
cent observations revealed prompt fixation of RGG in the glomerular basement membranes.

3180

Hulka, J.F.; Hsu, K.C.; Beiser, S,M. 1961, Antibodies to trophoblasts during the pcst-
partum period. Nature 191:510-511,

FA was used to produce evidence favoring an imminclogic interpretation for the finding of
tagged globulin from post-partum sera in the syncytictrophoblastic cytoplasm,

3190

Hunter, F.M.; Sparks, R.D.; Salzmen, R.T. 196C. Autoagglutinins in hepatic disease.
Gastroenterology 39:354-403,

When studied by a modification of the fluorescent antibody method, 3 of 4t patients with
chronic progressive hepatic dicease demonstrated circulating sutosgglutinins. Six con-
trol patients and 2 patients with normel livers failed to demonstrate such agglutinins.
These agglutinins pcssess same of the criteria for immmologic specificity usually demon-
strated by antibodies. The sutoaggiutinins may have no patholcgic significence; however,
each patient who demonstrated autoagglutination had severe, pvezressive hepatic disease.

3200

Kaplan, M.H.; Craig, J.M. 1958. Production of cardiac lesions in rabbits immnized with
heterologous heart tissue. Federation Proc. 17:2030:520.

Tmmnization of rabbits with homogenates of beef or rat heart stimlested antibodies reac-
tive with normal rabbit heart tissue, as demonstrated by immnofluorescence and complement
fixation. The antigen has been identified as an alcohol-soluble organ-specific comstitu-
ent of the sarcoplasm of striated umscle, It msy be differentiasted by cross-absorption
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tests from cardiolipin antigen. Rabbits given repeated injecticns of veef or rat hesrt

horegenate incorporated in either alumina gel or Freund adjuvant develop small focal car- "
: diac lesions characterized by myofiber necrosis and or interstitial inflemmation. Rarely,

an extensive mvocardial fitrosis has been observed., The results of one experiment were

as follows: Cardiac lesions were noted in 8 of & animals injected with rat heart, 7 of 9

animals given beef heart, and in 3 of 13 control rabbits injected with human gamme globu-

lin., Myofiber necrosis was noted in 12 of the 17 experimental animals and in one of the

13 controls. In 7 of 15 experimentel animels, bound gamma glooulin could be detected

within the sarcoplasms of myofibers, slithough a2ll of these 15 rabbits showed elevated

levels of circulating antibody. Myocardial cells are resistant tc penetration by antibody ;

to the sarcoplasmic antigen. Resistance msy represent a limiting factor in pathogenesis &

of cardiac lesions.

3210

Kurtz, S.M,; FPFeldman, J.D. 1962. Morphologic studies of the normal and injured rat kid-
ney following protein overload. Iab. Invest. 11:167-176.

Normal and nephrotic rats received intravenous or intrasperitoneal injections of purified
heterologous bovine serum albumin, BSA, sc that the transit of this protein through the
nephron could be studied. Normal animals developed numerous gram-~stainable droplets scat-
tered in the glomerulus and proximal convoluted tubules after 48 hours. Tissues prepared
for fluorescert antibody studies and stained for the presence of BSA revealed that only
the glomerular droplets were fluorescent. Electron micrographs showed that the glomerular
dropiets were accumulated in the visceral epithelial cell cytoplasm. The tutular epithe-
lial cell drovplets were mccumalated in the visceral epithelial cell cytoplasm. They were
readily visualized in the electron microscope and differed morphologically from those in
the glomerulus. There was no evidence that tubular droplet formation was associated with
the mitochondria of these cells. The nephrotic animals revealed essentislly the same pic-
ture described sbove for the normsl animals, except that the glomerular epithelial cells
contained larger masses of droplets and clumps of the injected protein.

3220

Mancini, R.E.; Davidson, 0.W,; Nemirovsky, M.S.; Vilar, O.; Bueno, M. 1961. Reaction
of acrosomal germinal cells of guinea pigs and rats with flucrescent antitesticular anti-
body. Rev. Soc. Argent. Biol. 37:284-.285. 1In Spenisn.

More than half of the completely sensitized animals developed testicular lesions in the
form of strophy of the germinal epithelium. Only 25 per ceni showed circulating anti-
bodies egainst testicle by complement fixation. The FA test demonstrated a specific flu-
orescence in the testicles against homologous globulin and acrosomel spermatids and the
spermatozoid heads, Controls included blocking by norme: globulins and absorption with

1 lyophilized homologous testicie and yielded negative or feebly positive results. The same
techniques applied to incompletely sensitized animals were negative. Lesions were not the
same as in the first group. It is postulated that the reaction between immme serum glob-
ulin and the acrosome indicates the existence in this structure of an antigenic substance

; found in testicular extract.
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3230
Moran, T.J.; ¥urtz, S.M,; Vazquez, J.J. 1962, Diabetic and ¢ Y“tl ne-induced renal
lesions, a morphologic and immunochemical study. Lab. Invest. 2:2 40- ?.SL

Glomerular lesions in cortisone-treated rzbhits have been studied by immunohistochemical
techniques and by electron microscopy. A protein, probably a globulin and apparently
derived from the circulating plasma, has been demonstrated as 4 prominent component of
the lesions. By electron microscopy the lesions have been shown to be essentially intra-
vascular, and no significant changes vere found in basement membranes or epithelial,
endothelial, or mesangial cells except in areas Immediately overlying the nodular lesions.,
Globulin was also demonstrated in the glomeruli, the fibrin cap lesions, and the renzl
arterioles in cases of human diabetic glomerulosclerosis. Similarities and differences
between the cortisone-induced lesions in rabbits and human diabetic glcomerulosclerosis
and the possitility of significance of demonstration of globulin in the human disbetic
lesions have been discussed.

32k0

Nairn, R.C.; Chadwick, C.S.; McEntegart, M.G. 1958. Fluorescent protein tracers
in the study of experimental liver damege. J. Pathol. Bacteriol. 76:143-153.

Fluorescein-conjugated hamologous whole serum or serum albumin was injected intrave-
nously to provide a plasma tracer in rabbits and rats in which liver damage hal bveen
induced by the following methods: injection of renin after bilateral nephrectomy, to
produce acute hypertension; acute carbon monoxide or anoxic asphyxia; carbon tetra-
chloride poisoning. The liver lesions varied from sévere centrilobular necrosis,
through cytoplasmic vacuolation, to minimel cytological dsmage not detected by rou-
tine histological methods. In every case, examination of unstained sections of these
livers by ultraviolet flucrescence microscopy revealed an gbnormal distribution of
fluorescent tracer. Drovlets of fluorescent material appeared in dameged liver cells.
They were particularly conspicuous in the viable-looking cells that bordered areas of
necrosis,

3250

Paronetto, F.; Schaffner, F.; Popper, H., 196l. Immmnocytochemical reaction of se-
rum of patients with hepatic diseases with heratic structures. Proc. Sce. Exp. Biol.
Med. 106:216-218.

Rinding of sera of 32 patients with various liver diseases, ten patients with lupus
erythematosus and 30 hospital controls to human and animal livers and other organs wes
studied oy indirect flucrescent antibody. Two types of circulating reacting substances
were demonstrated. One, r~ted in patients with primary bilisry cirrhosis and malignant
hepatitis, bound nuciei wiunout species or organ specificity; the other, occurring in
a variety of hepatic diseases, reacted with the cytoplasm of ductule cells. The former
was influenced by steroid therapy, but the latter was not. The antigenic meteriel “n
the ductular cell possibly is a muco- or lipcprotein that may also be present in bile.
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Scott, D.G. 1959. An immunohistological study of comnective tissue. Ann. Bheum. Dis.
18:207-21k.

The results are reported of an immunohistochemical analysis of connective tissue tased

on the use of two different antisera, each labeled with one of two contrasting fluoro-
chromes, fluorescein or lissamine rhodamine RB 200. Basement membranes are antigen- X
ically distinct from reticulin on the one hand, and from e group of connective tissue :
components on the other. Members cf this group include fibroblasts and fibrils in the s’e
interstitium of organs, in vascular adventitia, in proliferating fibrous tissue, and ;
lying between bundles of collagen in the capsule of joints. Reticulin was antigenically
relsted to, but not identicsl with, members of the third group of connective tissue
corpocnents. Thus it appears that three connective tissue antigens, or groups of anti-

gens, can be recognized by immunohistochemical means. Al three groups react with an-

tisera prepared against human glomeruli, but only two, reticulin and the third or fi-

brous tissue group, react with antisera prepared against human synovium. These findings

do not necessarily imply that the renal glomerular basement membrane contains reticulin.

3270

Scott, D.G., 1950. Immnohistochemical studies of connective tissue: The use of con-
trasting fluorescent protein tracers in the comparison of two antisera. Immmnology
3:226-236.

Two fluorochromes of contrasting color, fluorescein and lissamine rhodamine RB 200, have
been used in comparing the reactions with their antigens in tissue sections of anti-
humen-glomerulus antisera and anti-human-synovius antisera. A uniform redistribution
of lebeled antibodies tock place when tissue sections pretreated with fluorescein-la-
beled anti-glomerulus glohulin were exposed to anti-glomerulus glotulin labeled with
lissamine rhodamine RB 200. In sections pretreated with an anti-human.glomerulus con-
Jjugate and exposed to an anti-muman-synovium conjugate labeled contrastingly, and vice
versa, the redistribution of antibodies did not occur to the same extent in every sit-
vation. There may be a difference in the stability of union between certain connective
tissue antigens and antibodies present in anti-glomerulus conjugetes, on the one hand,
and anti-synovium conjugates on the other. The results of these experiments and of
cthers in which anti-glomerulus snd anti-synovium conjugates lateled contrastingly were
allowed to reect with tissue sections simultaneously, indicate that splenic reticulin
is antigenically dissimilar to fibriis in vascular adventitia.

3280

Seegal, B.C. 1959. The value of the technique using fluorescent antibodies in the

study of experimental nephritis: Its rossibilities for application to an interpreta-

tion cf the pathogenesis of certain forms of humen nephropathy. Rass. Fiosiopol. Clin.
. Terap. 31:12:1063-1078. In Italian.

This address is a review of work in experimentai nephritis. The fluorescent antibody
method is the principal study tool. P
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3290

Steblay, R.W. 1962. Glomerulonephritis induced in sheep by injections of heterologous
glomerular basement membrane and Freund complete adjuvant. J. Exp. Med. 116:253-272,

Circulating serum antibodies that localized by FA on basement membrane structures of
the heterologous donor kidner antigen or produced nephritis in the heterologous donor
species were found in serum of sheep with nephritis. This represented the first pas-
sive transfer of nephritis by serum antibody to & heterologous species from an animal
with nephritis. Aspects of pathclogy, timing, and clinical observations were discussed.

3300

Steblay, R.W., 1962. Localization in human kidney of antibodies formed in sheep ageinst
tumen placenta, J, Immnol., 88:43L-4h2,

Sheep anti-HGBM, human glomerulaer besement membrane, and anti-human placenta antibodies,
vhen applied in vi*ro, localize in identical manner in the basement membranes of glo-
meruli, tubules, capsules, intertubuler capillaries, certain extracellular sites in the
media, and adveniiiia of arteries; they have similar distribution patterns when applied
to human placesnta. Cellular structures are not stained. Bcth placenta and HGBM
greatly decreese or eliminate fluorescence when used for adsorption. A similar or
identical antigen, or a group of antigens, is present in the placenta, HGBM, and cth-
er conrective tissue structures of the kidney. The sheep injected with HGBM and
Freund adjuvant in this experiment developed an acute proliferative glomerulonephri-
tis. Autofluorescent internsl and external elastic laminae were never seen in pla-
cental blood vessels observed, even though some were 0f considerable size.

3310

Steiner, J. W, 1961. Investigations of allergic liver injury, light, fluorescent
and electron microscopic study of the effents of soluble immmune sggregates. Amer.
J. Pathol. 38:409-426,

Soluble ccmplexes. of antigen and antibody composed of human serum albumin snd rabbit
antihuman serum albumin prepared in vitro were injected into the portal circulation
of a group of ncrmal rabbits. Theoretical conditions of antigen excess were created
in another group of hyperimmne rabbits that received a large injection of specific
ntigen into the portel vein. The resulting midzonal necrosis of liver cells in both
groups of animals was indistinguishable from the injury produced when precipitated
particulate immine aggregetes were administered. When fluorescent tracer-labeled an-
tigen was used in these experiments, preciritetes of this material were found in the
necrotic areas even when soluble complexes were injected. The question of a possible
ischemic basis for the necrosis remained unresolved.
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3320

Taylor, H.E.; Shepherd, W.E,; Robertson, C,E. 1961. An immunchistochemical exam-
ination of granulation tissue with glomerular and lung antiserums. Amer. J., Pathol.

38:39-48,

Fluorescein antibody conjugate prepared ageinst rat glomeruli anéd lungs rescted in
vitro with a wide variety of naturally occurring reticulins but failed to react with
the young argyrophilic fibers, reticulin, in areas of grsnulation tissue. This in-
dicates a luck of antigenic relationship between these groups of argyrophilic fibers, E;
which also differ in some respects chemically. The same conjugates reacted specif- N
ically wii™ capillaries in many organs and with newly formeu capillaries in the areas

of granulation tissue., The reacting antigen seemed to be associated with the cyto-

lasm of the young capillery endothelial cells rather than with the basement membranes

per se. When the same unconjugated antisera were injected intravenously, the only
demonstrable site of localization was in the glomerular tasement menbranes,

3330

a7 e

Wissler, R.W.; Kao, V. 1962, Immmohistochemicel studies of the humen aorta. Fed-
eration Proc., 21:95.

Muitiple unfixed bL-micron sections from 18 aortic areas of 9 individuals, 2 to 70 years
of age, were studied microscopically using fluoresceinated rabbit antibodies to immu-
noelectrophoretically pure human plasma fractions, including beta lipoprotein, alpha
lipoprotein, albumin, and fibrinogen. The severity of the atherosclerctic lesions sampled
varied from no evidence of disease, through fatiy streek and fatty plaque to compli-
cated lesions. AdJjecent cryostat sections from each acrtic area were stained with
Sudan IV, various connective tissue stains, and fibrin stains., Suitable control sec-
tions were studied. Immunoelectrophoresis, as well as positive staining of model
streaks, demonstrated the avidity of the labeled antibodies, The flucrescent anti-
beta lipoprotein consistently stained diseased areas of esortic intims where lipid was
revealed by fat stain, Fatty streaks and plagues tended to stain more intensely than
the necrotic centers of complicated lesions. The fluorescent anti-alpha lipoprotein
either stained the diseased areas very faintly or not at all. The fluorescent-anti-
human fibrinogen stained smsll focal areas of intima and adjacent media, The areas
stained for fibrin immunohistochemically were more numerous in the complicated lesions
and were absent in several c¢f the fatty streaks studied. The fluorescent-antihuman
albumin stained none of the lesioms.
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VII. OTHER TISSUE SUBSTANCES

3340

Arquillas, E.R.; Coblence, C. 1960. The isolation of rabbit insulin antibodies. Anat.
Rec. 138:203-209.

It has been possible to prepare an insoluble insulin aggregate by conjugating insulin
to a cellulose stroma complex with bisdiazobenzidine. is complex can ebsorb insulin
antiserum. Insulin antibodies may be isolated in a S500-fold purity from this zggregate.
There are a multiplicity of antibcdies to the Inmsulin molecule that have a multiplicity
of binding characters.

3350

Baum, J.; Simons, B.E,; Unger, R.H.; Madison, L.L. 1962, Localization of glucagon
in the zipha cells in the pancreatic islet by immunofluorescent technics. Diabetes 11:
37L-374.

Localization of the site of gluca.on rroduction has beer indirect in all previcus stud-
ies. In this work immuncflucrescent techniques were used to identify the site of ori-
gin of giucsgon. A specific rasbbit antibeef-pork glucagon antiserum was used to iden-
tify glucagon in the pancreatic islet. Fluorescein isothiccyanate-labeled goest anti.
rabbit antiserum was the fluorescent tag that permitted visualization of the site cf
the antiglucagon-glucagon reaction in bovine pancreas. Appropriate contreol studies
demonstraved the specificity of the reaction, In serial sections alpha cells vore ic-
cated by the darkfield iliuminaticn technique. The fluorescent tag showed glucagorn to
be located in those cells identified as alpha cells in adjacent 4-micyon sections. Tais
coulé be differentisted from the beta cells identified by arnti-insulin esntiserum, Taese
data provide the first direct evidence for the production of glucagon in the alpha cells
of the pancreatic islet.

3360

Costerzi, G.; Mancini, A,M.; Zampn, G.A. 1961, Experimental research on irsulin an-
titody: III. TImmmohistology <7 pancreas with guines pig anti-bovine insuli:. serum
conjugated with fluorescein isothiocyanate. Boll., Soc. Ital. Biol. Sperim. 37:2%:1233-
j235. In Itelian,

Serum reacted with various indigencus insuiins present in tested pancreases, Insulins
demonstrated different antigenic behavior, noi entirely species-specific. The most in-
tense specific steining obtained with a conjugute directed against bovine enti-insulin
was obtained ir bovine pancreas. Staining was of less intensity in the pancreas of
sheep. on animsl specifically releted to cattle; it was still less in the pig and the
horse, arnd was atsent in the other mammels examined. The hyperglycemia-producing ef-
fect, observed in the rabbit with guinea pig anti-insuiin serum, purified and conju-
gated, contrasted 1o the sbsence of staining in the endocrire pancreas of the rabbit
by the sume serum, This discrepency has bzen confirmed. Three hypotheses were formed:
Presence of different points of attack of a singie snti-insulin antibody on insulin,
with formation of bonds neutralizing the hormones that are di“ferent from those in other
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animal species; formetion of different entitodies, scme less specific, others rore cre-

cific; and necessity for bond energy between antibody and antigen srester for identifi-
cation than for neutralization.

- 3570
Costanzi, G,; Mancini, A.M,; Zampa, G.A. 1962. Experiments on insulin antibody: IV,
) Morphology by immunohistology of lymphoid tissue and spleens of guinea pigs immunized
with insulin. Boll. Soc. Ital. Biol. Sperim. 38:13:631-637. In Italian.

Pathology due to antigen-antibody reaction was demonstrated. Imsulin resistance was dem-
onstrated immmologically.

3360

D IR AR e

Craig, J.M. 1962. The localization of ferritin in the tissues of newborns by immmno-
fluorescent techniques. Amer. J., Dis. Child. 104:552-553,

Ferritin was isolated by the cadmium sulfate tecanique of Granick from human liver and
spileen. It was reprecipitated 3 times in 10 per cent cadmium sulfete., After dialysis
it was suspended in inccuplete Freund adjuvant and administered to rabbits for antibody
production. The resulting antisera gave 2 single line in the Ouchterlony plate against
the antigen and gave no line when tested ageinst normal human sera. Iabeled fluorescent
- antisera preparation and tissue staining were carried out by the Coons technicue with
appropriate controls. localization of ferritin was demonstrated in the reticuloendothe-
1lial cells of lymph nodes, the spleen, and the Kupffer cells of the liver. It was found
in the parenchymsl cells of the liver on occasion and in the brush border and the cyto-
plasm of the proximal tubule of the kidney. 1In none of these areas was ferritin uni-
formly demonstrable. When present it was often accompanied by histologically visible
iron deposits. It often appeared prominently in infants with erythroblastosis, Repeated
attempts to demonstrate ferritin bty this method in the immature and term placenta have
failed.
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3390

Cruickshank, B,; Currie, A.R. 1958. Localization of tissue antigens with the fluores-
cent antibody technique: Application to human anterior pituitary hormcaes. InPmunology
l=13"260

Antisera have been prepared to adrenocorticoirophic hermone, thyrotrophic hormone, and
growth hormone extracted from human pituitaries and to gonadotrophic and thyrotrophic
hormone extracted from human urine. Precizitin, absorption-precipitin, and gel-diffu-
sion tests have been performed with these antisera. WNo conclusive evidence was obtained
of the presence ¢f a hormone-specific antibody in any of the antisera. Cross-reactions
occurred indicating presence of an antigen commcon t0 extracts prepared from the pituitary
end a further antigen, or antigens, common tc extracts prepared from the urine. Despite
absence of hormone-specific artibodies, fluorescein-labeled samples of the antisera gave
staining in cytoplasm of cells in the anterior rituitery and did not stain other tissues.
Intervretaticn of tissue locazlization studies with labeled antisera is discussed,




3400

De Barvieri, A,; Scevols, M\E, 1953, Preparatioa of some flucrescent enzymes znd
neasurement of thair viochemical extivity. Boll. Ital. Biol. Sperim. 3%:19:1183-11932,
In Italian,

Determination. of the specific activity of the protein enzymes cytoshrone ¢, ribomi-
clease, trypsin, and chymotrypsin zoupled with fluorescein isozyunate has demoastrated
that cytochrome 2 loses 23.5 per cent of its initial activity, rivonuclezse loses 63
ver cent; and trypsin and chymotrypsin are completaly inactivated.

3410

Goodfriend, L.; Leznoff, A,; Sehon, A.H. 196l. Antibolies to estrone protein co:-
Jugates: IIT. Tissue localization of estrogens. Can. J, Biochem. Physiol. 39:957-071.

Evidence was obtained that the meture rat cvary contained cellulsy components that
cross-rezcted with fluorescein-labeled antiserum to estrone-2-carbamido-H34,

3420

Halikis, D,F.,; Arquilla, E,R, 190l. Stulies on the physical, imminolozical, znd vio-
lozical properties of insulin conjugated with fluorescein isothiocyansie. Dizhetes 10:
ii"'e“lh’? .

A fluorescein isothiocyanate derivative of insulin was prepared, and its biclogical, im-
mundlozical, and physieal properties were investigated. Fluorescent insulin has =zt
least two couponents by electropaoresis, each of which migrates faster than crystalline
insulin. The fluorescence of insulin lebeled with fluorescein is augmented by serum
proteins., Insulir conjugated with fluorescein isothiocyanate rescts immnologiczlly tc
a lesser degree than crystalline insulin when exposed to rabbit antibody against crys-
talline insulin as measured by hemagglutinatiion. This altered activity could not te
demonstrated in the cross-inhibition of hemmagglutinetion. The biological zctivity of
insulin in Wistar rats was significently decveesed when conjugated with f{luorescein
isothiceyanate,

3430

Hertley, B.S.; Massey, V. 1956. The active center of chymotrypsin: I. labelling
with a fluorescent dye. Biochem. Biophys. Acta 21:58-70.

1-pimethylaminonaphthalene-5-sulphoayl chloride rescts with s-chymotryrsin, chymotryp-
sinogen, and DIP-chymotrypsin tc give fiuorescent conjugates. The absorption spectra
and fluorescent prcperties of these conjugates have been investigated. The enzyme ac-
tivity of a-chymotrypsin is inhibited by reactlon with one molecule of the fluorescent
dye. Competitive inhibitors will protect the activity of the enzyme diring resction
with the dyve. The dye-labeled enzyme will no langer react with organo-phesphorus in-
hibitors. It can be reactivated by hydrolysis st alkeline pH, It is coancluded thaet
the dye rescts with a group in the active ceuter of the enzymes. Dye-lsbeled chymo-
trypsinogen can be activated with trypsin to give fully active dye-labeled chymotryp-
sin, The stability and fluorescent properties of dye-aminc-acid derivatives have been
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resemblance tco the lesbeled enzyme. The significance of these findins

the chemical nature of the active center of chymctrypsin is discussed,

3440

compared with dye-lzbeled chymotrypsin, Dye-labeled imidszo
s

Hartroft, P.M.; Edelman, R, 1960. Renal juxtaglomeruler cells in scdium deflc
effect of hypophysectomy; localization of renin by the flucrescent anti e
p. 63-65. 1In J.H., Moyer and M. Fuchs, ed. A Hahnemann symposium on sz

tention: Edema mechanisms and msznagement. W.B, Sazunde:» Comperny, Philadeiphis,

Tvidence from fluorescent anti-renin, together with previous results, strongly supports
elaboration of renin bty juxtaglomeruler cells. Final proof awaits technique irprovements
and renin purification.

3450

Kent, S.P. 196l. A study or mucins in tissue sections using the fluorescent antibody
technique: I. The prevsration and specificity of bovine submexillary gland mucin an-
tibody. J. Yistochem. Cytochem. 9:491-k97, Also Federation Proc. 20:16, 1961.

Mucin was extracted from btovine submaxillary glands and purified bty 2 modification of
the Sevag procedure, Antibodies to the mucin were produced in rabbits. The antibedies
were labeled with fluorescein and used to demonstrate bovipe submexillary gland muein
in rcutine paraffin sections of formalin-fixed tissues. The fluorescent-labeled anti-~
body did not react with the submaxillary gland of the pig, dog, mouse, rat, rabtit, or
human or with other mucin-conteining organs of cattle. This indicated thst the anti-
bodies are organ-specific as well as species-specific. The results of the study fur-
ther suggest that epithelisl mucinus from other tissues may also stimulate antibodies
with high specificity.

3465

Kent, S.P. 1962. A study of mucin in tissue sectioms usinz the fluorescent antibody
technique: II., The preparation and specificity of human submaxillary gland rucin an-
tibody. Federation Proc. £1:15.

The preperation of organ- and species-specific antibodies to bovine submexillary gland
mucin labeled with fluorescein and used to study mucin in paraffin.embedded tissue sec-
tions was recently reporved. Similar studies with humen submexillary glands have been
verformed, The mucin was extracted and purified by a modification of the Sevag proce-
dure. tibodies to the mucin were produced in rabbits, lebeled with fluorescein iso-~
thiocyanate, and used to demonstrate human subtmexillary gland mmcin in parzffin se>tions
of formalin-fixed tissues. The fluorescein-lebeled antibody reacted with the submexil-
lary gland mucin in the twelve humen specimens studied but did not resct with the sub-
maxillary gland mucin of the menkey, cow, pig, dog, rat, mouse, rabbit, or guinea pig.
Cross-reactions were observed #ith the mucin ¢f humern tracheal, subtlingual, lingusl, cer-
vical, and Bar.holin glands. The surface muein of the stomuch, ileum, and zell btladder
alsc reacted. Mucin of colen and mammsry ducts did not show specific fluorescence when
expored to the laveied antibody.
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3L70
Lacy, P,E. 1999, Electron microscopic and fluorescent antibody studles c¢r isiets o7
Langerhans. Exp. Cell Res, Suppl. 7:296-308.

The ultrastiucture of the beta granules is distinctly different in +he islets of the
rat, dog, cat, rabbit, guirea pig, and chicken. The variations are s¢ cheracteristic
thut easch species can be identified on the basis of the ultrastructure of its bvetz gran-
ules. zndogenons insulin ves demonstrated in the beta cells by fluorescent-labeled an-
tibodies to beef insulin. The beta cells of the rat, dog, cet, rabbit, znd chicken were
stained with the labeled antibodies to insulin, indicating that the endogenous insulin
of these species was not immmnologically different from beef insulin, The teta cells

of the guinea pig did not reamct with the fluorescent-labeled antibodies to insulin, A
uniform witrastructure of secretory granules of alpha cells was observed in the differ-
ent 3pecies.

3480

lacy, P.E.; Davies, J. 1557. Preliminary studies on the demomnstration ¢f insulin in
the islets by the fluorescent antibody technic., Diabetes €:354-357.

The globulin fracticn of guines pig serum, containing antibodies to insulin, was labeled
with fluorescein isocymsnate. The labeled, anti-insulin globuiin was vsed to stain fro-
zen sections of pancreas from the beef, cat, mcuse, rat, guinea pig, rabbit, and man.

A yellovw-green fluorescence was produced in the islets of the beef, cat, rat, and mouse
pancreas by this labeled globulin fraction. The fluorescent reaction was inhibited in
the beef and mouse pancreas by the prior sddition of either commercisl insuiin or crys-
talline pork insulin to the labeied globulin. The fluorescent reection was not inhib-
ited by the addition of glucagon. Fluorescence was not produced in the islets of the
guinea pig, rabbit, and humen pancress.

3490

Lacy, P,E.; Davies, J, 1955. Demonstration of insulin in mammelian pancreas bty the
fluorescent antibody method., Stein Technol. 3W:85-89.

An improved technique is presented for demonstrating insulin location in tissue sections.
Detailed instructions are given for antiserum preperation, tissue freeze-drying, embed-
ding, sectioning, staining, examination, and photography.

35C0

Levi-Montaleini, R.; Angeletti, P,U., 196i. Grcgth control of the sympathetic system
by a specitic protein factor. Quart. Rev. Plo. 3£:99-1CS.

The growth, differentiation, ard maintenence ol the sympathetic nerve cells were found
%0 depend upon & spsciiic protein factor. The chemical, blologicel, and immunologicazl
rropexties 2f this factor are discussed in comnection with the recent findings of the

presence of the groawth factor in the sympathetic nerve cells of a variety of mammals, i
inciuding man. =
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3510

Leznoff, A.; Fishman, J.,} Goodfriend, L,; McGarry, E.E.,; Eeck, J7.C.; Rose, B,
1960, Localization of fiucrescent antivodies io human growth hcrmone in human ante-
rior pituitary glands. Proc. Soc, ixp. Biol. Med, 104:232-235,

Use of fluorescent entibody has shown thet rebbit antibodies tc Raben human srowtl. Lor-
mone localize specificslly in cells of the human anterior pituitary gland. Thlis anti-

body probably localizes exclusively in eosinophil cells of normal human pituitaries and
in eosinophilic adenomata from patients with acromezaly.

3520

Leznoff, A,; Fishmun, J.; Goodfriend, L.; McZarry, E,E.; Rose, B,; Bechk, J.C.
19yoX. The cytological loealization of human growth hormone with fluorzscent antibody.
C. Clin. Invest, 39:1006-1007.

Using gel diffusion and nemagglutination techhiques, our lsboratory and others have
shown that antisera to the Paben more highly purified preperation of humen growih hor-
mone uie ppecies-specific and hormone-specific. Antisera to human growth hcrmene were
conjugated to flucrescein isothiocyanste and applied to sections of normal muran titu-
itaries, eosincpililic wmidenomata, and an uncliassilied pituitary adenoma from £ patient
wilh severe CuBhing disease, ‘the fluorescent antiserz localized almost exclusively in
pltultare eoftinophilic cells and in essinophilic adenomate. There was no st2ining of
other crgars or adenometa, ‘The staining wus inhibited with entihumen growth hormone
and abscrbed oy pricr ircubaticn with humen growth hormone. Unstained sections and
sections stained with heterologous conjuzatles showed no fluorescence. Flucrescent an-
ihmmer zemme zlcbulin localized in tlocd vessels and fibrous septz of the pituitary.
Taese studies contribute evidence for the specificity of our antisera to human growth
hormone and svidence that the pituizsary eosinorhil is the cellular site of production
cr storage of growin hormore in the umen,

Ut

30

L)

Mencin. A.M.; Zempz, G.A.; Costznzi, G. 196l. Experimentel research on insulin an-
tibody: 1i. Imminochemical characterization of guinea pig anti-insulin serum conju-
gated with fluorcccein isothinevanate. Boll. Soc. Ital. Biol. Sperim. 37:24:1230-1232.
in Itaiisan,

tnti-insuiin antibogy activity of guineca Tig serum is carried out by the garma glictu-
lins. The hypergiycemia and glycosuria obtained in the rabbit with anti-insulin guinea
pig serum against bovine insulin can te atiributed to gamma globulin. Conjugation of
gamna globulin contained in the gulnes pig serum with fluorescein isothiocyanate does
not modify the anti-insulin sntibtody. Blocking of insulin ty specific antibodies, at
least in the gulnes [ig, can be demonstrzted immmnologically only by the hemagglutin-
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3540

Mancini, E.E.; Viler, O,; Dellacha, J.M.; Gimeno, 4,; Castro, A. 1959, Histologi-
cal localization ¢f Tluorescent thyroid-stimulating normone in rat tissues. Nature 10L:

After labeling with lissamine rhodamine RB 200, thyroid-stirmlating hormone retained
part of its biological asctivity. Trecing studies thus provided new data on histelogical
dynamics and localization of ithe hormone.

3550

Mancini, R.E.; Davidson, C.W.; Dellacha, J.C.; Alvarez, B, 1961. Participation cf
the kidney in the incorporation of flucrescent proteins and pitultary hormones. J.
Histochem. Cytochem., $:614.615.

Verious ncrmones and serum proteins were laveled with fluorescent dyes and injected into
rats and the distribution was traced. Free fluorescent dyes injected as controls were
generelly not retained. In the first few minutes, albumin, globulin, and fibrinogen oc-
curred in small amounts in cepillsries of the glomeruli, then in the lumina of the Bow-
men capsules, the proximal canvoluted tubules, the intertubular ceplllaries of the cor-
tex, and in the profuse capillary bed of medulla. After 6 Lours they began to disaprear
from the glomerulus and capillaries, and at 8 hours they appeared in the zpical pertion
of the cells of priximel convoluted tubules. There they slowly increaseé up to 4€ hours,
remeined 6 to & deys, and then disappeared. Pituitary hormones appeared faster and in
greater amount in the seme sites of the nephron, reeching their maximal accumlation in
6 hours and disappearing after 48 hours. Small amounts of these hormones were present
In the lumira of the distal convoluted and ccllecting tubtules, and alsc showed reabsorp-
tion by some of the epithelial cells,

3560

Marshall, J.M, 1951, Localization of adrenocorticotropic hormone by nistochemical and
immnochemical methods. J, Exp. Med. $h4:21-2G,

The fluorescent antibody technique was adepted to the localization of native protein an-
tigens in cells and tissues. This method was applied specifically te the localization
of adrenocorticotropic hormone in the pituitary glend. An antiserum to hog ACTH was
produced in an asdrenalectomized rabbit. The aiphe-2-globulin fraction of the serum wes
conjugated with fluorescein, After purification, the fluorescent antibody solution
stained selectively the cytoplasm of basophil celis of the hog pituitary. No cells of
sheep or beerl pituitary or of hog kidney were stained. A fluorescent glotulin soclution -
prepared for normel rabbit serum gave no selective steining in any ot these tissues.,
Imminochemical tests showed that the fiuorescent entibody save a precipitin reaction
with & highly sctive ACTH preparation of low molecular weight. The supernatant solu-
tion from this reaction showed a loss of hormone activiiy.
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3570

Mershall, J.M. 1954, Distributions of chymoirypsinogen procarbexypeptidase, deoxyri-
bonuclease, and ribonuclease in bovine pancreas. Exp. Cell Res. 6:2k0-242,

One- to 2-micron sections of beef parcreas were prepared. Each was treated with one cf
the labeled antitody solutions. As controls, other sections were treated with lsbeled
globulin from normal rabbits. Wnen the sections were examined in the fluorescence mi-
croscope, the staining pattern of each of the antibody solutions was sharply specific.
Adjacent sections, in which individual acinar cells could be studied serially, revealed
most accurately the differences in distrivution of the four antigen preparations.

3580

Mencchelli, V,; Scapinelli, R, 1962, The site and time of onset of growtn hormone
production in the bovine sdenohypophysis, determined by the fluorescent antibody me-
thod. Acta Anet, Basel 51:198-208.

In bovine adenohypophyses of embryos, foetuses. and adults of various ages the produc-
tion of growth hormone was investigated by the fluorescent antibody method. As in hu-
mans, the cells responsible are the acidophils, Growth hormone producticn was earliest
demonstrable in foetuses of 18 cm, that is, at abcut the 3rd month of pregnancy, and
increased rapidly thereafter. By the adult stege, the nonfluorescent acidorhiis had
become predominent; these are probably resting cells and the change represents the end
of somatic growth. The possibility that scme acidophils are nonfluorescent becsuse
they produce other hormones is mentioned.

3590

Midgley, A.R.; Pierce, G.E, 1962, Immmnohistochemical localization of humen chorionic
gonadotropin. J, Exp. Med. 115:280-20L,

By imminochistochemical technigques, human chorionic gonadotropin has been localized to
syncytiotropnoblastic cells of immature placenta, hydatidiform mole, choricademona
destruens, and choriocarcinoma. Nc gornadotropin has been detected in cytotrophoblacst.
Evidence suggests that syncytiotrophoblast is the cell of crigin of human chorionic
gonadotrcpin. The cbservation - .at formalin fixation did not slter the zbility of hm-
man chorionic gonadotropin to react with its specific antibody permitited the study of
formalin-.fixed paraffin-embedded tissues stored in the tissue collection. In additionm,
the excellence of histologic preparztions fcllowing formalin fixation facilitated cyto-
logic identification.

3600

Mocn, H.,D.; MecIvor, Z.C. 1960. Elastase in the exocrine pancreas: Localization wi%
fluorescent & tibody. J. Immnci. 05:70-00.

The enzyme elastase was demonstrated in the acinar tissue of the porcine pancrexs, using
ar’ielastase rabbit serum and fluorescent sheep antirabbit glotulin to identify and lo-
celize the enzyme. No elastasec was present in the islets of Langerhans. The specificity
of the antibody to porcine elastase was demenstrated by its strong reaction with porcine
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pancreas and its failure to resct with human or guinez riz pancreas., A positlve reac-
tion occurred betwesn guinez pig asnti-insulin serum and the lets of Langerhans of

porcine pancreas, but there was no reactian between this serum and the acinar tissue
and ductal epithelium of porcine pancresas,

3610

Nace, G.W.; Suyame, T. 1G6l. The echotechnique: A procedure for the cellular loczl: -
zation of specific enzymes and other antigen utilizing preliminary agar diffusion wite
fluorescent antibody. J, Histochem. Cytcchem. 9:5G6.

This technique seperates and identifies multiple antigens from tissues withcut need for
prior purification, The nmethod is generally described in which fluorescent antitody is
used in an agar diffusion or immmno-electrophoretic pattern to identify the desired an-

tigen component of the system. The resultant complex is removed from the system, dis-
sociated, and the FA used 1o stein tissue sections.

3620

Neirn, R.C.; Fraser, K.B.; Chadwick, C.S. 1959. The histological locelization of
renin with fluorescent antibody. Brit. J. Exp. Pathol, 40:155-163.

An antirenin serum wes prepared by immunizing rabbits with a purified extrzct of pig
renin in rreund adjuvant, Frozen sections of pig kidney were treated with antiserum,
The antiserum was traced with a goet antirabbit globulin labeled with lissamine rhoda-
mine RB 200, and the sections were examined by fluorescence microscopy. The good con-
trast of the tracer with the tissue antofluorescence and sensitivivy of the sandwich
method permitted the detection of specific fluorescence in the kidney after repeated
immnological absorptions of the antirenin serum. Staining with unszbsorbed antiserum
vas mainly glomerular, located in the epithelial cells. Absorptions with pig tissue,
including kidney cortex preparations, or with renin extract at optimmm precipitating
propcriions, left a proportion of antirenin activity. This antibody is nonprecipita-
ting. Glomerular staining was blocked by neutralizing the antirenin activity with renin
extract. Absence of staining with fully absorbed antiserum in sections of pig liiver,
lurg, adrenal, and heert, and absence of kidney staining with normal rabbit serum were
tests of specificity. Antitody in antirenin serum was predominantly antiglomerular.
Renin is located in the glomeruli, probably in the epithelial cells. This evidence

seems strong, but it cannot be conclus’ve until pure renin is available for a spe¢ific
blocking test.

3630

Salmon, J.; Lambotte, R,; Smoliar, V. 1962. An immunofluorescent study of human am-
niotic fluid. Arch. Int. Physiol. Biochem, 70:731-73k.

08
Trmomoflnoregcance pem4++na locglization of certain q‘nnr"l‘z

orte Af haaman armmintins
e’ A . P e e S,

fluld in the epithelium cf the ammion. The observations mmke ; new contribution to the
secretion of amiotic fluid as proposed by Keiffer.
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3640

Steiner, R.F.; McAlister, A,J. 1956. Studies upon fluorescent insulin conjugates.
Nav. Med. Res. Inst. 14:987-1.010.

Measurements of excited lifetime and of degree of polarization have been made on fluo-
rescent conjugates of insulin with l-dimethylaminonaphthalene-5-sulfonic acid. These
results indicate that severzl organic agents prcduce a limiting rotational kinetic unit
of lower relaxation time than that found in water.
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VIII., CELL FUNCTION

3650

Beck, J.S. 1962. The behavior of certain nucleer antigens in mitosis., Exp. Cell Res.
28:406.418,

Human sera containing autocentibodies against three distinct components of cell nucleil
have been used with the flucrescent entibody technique to study the fate of their re-
spective antigers during mitosis in Hela cells. The distribution of deoxyribonuclec-
prctein is shown to follow the chromosomes, although a solurle nuclear protein and an
unidentified constituent of the nucleolus do not take part in the formation of the chro-
moscmes and are found as a halo surrounding the chromoscmal plate., These antigens re-
turn to the nucleus during telophase.

3660

Starra, A.Jd.; Shirley, W.; Bardawil, W.A, 1962. Piggy-back thegocytosis., Nature
194:255.256,

Fluorescent-labeled vabbit gamms globulin was used to demonstrate a2 piggy-back phenom-
enon wherein fluorescent materiel was taken up oy actively phagocytizing cells., The
fluorescent material was taken up in conjunction with particles but not when particles
were absent. Phagocytosis was inhibited by malonate. The application to gztting m2-
terials into cells not found previoasly possible was discussed.

2570

Sberrs, A.J.; Snirley, W,; Bardawil, W.A.; Ouachi, E,; Baumstark, J.J. 1962, Pigzy-
back phagocytosis. Bacteriol. Proc. M62:78.

The term piggy-back describes the phenomenon by which impermeable compounds gain entrance
to cellis after phegocytosis. This cen be demonstrated with certain inhibitcrs or fluo-
rescent-labeled compounds., Respiratory sctivity of resting cells is insensitive to
malonate; however, the addition of equivalent concentrations of malonate to these cells
during phagocytosis completely inhibits the increased respiratory activity associated
with phegocytosis. Adding the malonate before the particles. washing the cells to re-
move exogencus inhibitor, and then adding the particles, results in increased oxidation
normally associated with phagocytosis, Tnese results further show that malonate dces rot
penetrate in the absence of particles., The possibility of malonute entering the cell in
a piggy-~back fashicn led to the fcllowing experiment: Fluorescent-lebeled rabbit gamma
globulin was offered to white cells in the absence and presence of inert particles. More
fluorescence was observed in the cells that hud engulfed particles. Particles did not
becoms coated with the material. Fluorescent-lsbeled gamma globulin entered the cell
through the same chammel or vesicie that had formed at the cell surface of the nhageocyt.
izing cell,
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3680

Went, H.,A.; Mazia, D. 1959. Iwmmnochemicel study cf the origin of the mitoti~ appa-
ratus. Exp. Cell Res. Suppl. 7:200.218.

Eggs and embryos of the sea vrchin were used to study the isolated mitotic apparatus.
Chemical analysis of proteins failed to identify the proteins of the mitotic apparatus.
Immunochemical approaches used were the Quchterlony technique and fluorescent antibody.
The Ouchterlony technique revealed only one unfertilized egg antigen shared with the
nitotic apparatus, and conversely the mitctic apparatus contained no antigens not pre-
sent in the unfertilized egg. There was no antigenic difference between the ncrmal mi-
totic apparatus and that produced by parthenogenesis. Thus the hypothesis that the mi-
totic apparatus is formed from meterials slready present in the cell at the time of di-
vision seems to be upheld. This apparatus apparently conteins & single major antigen.
Fluorescent antibody studies confirmed that the antigen of the mitotic apparatus com-
bined with an antiserum to the cell precursor component. This antigen appears to ve
localized in the cytoplasm of the blastula stage. FA will prooably be useful in study-
ing further development of the embryo.

3690

Zlctnick, A.; Vezquez, J.J.; Dixcn, F.J. 1962, Mitotic activity of immmnologically
competent lymphoid cells transferred into X-irradiated recipients. Iab, Jnvest. 11:
493-499.

On the bacis of mitotic retes in this study, antibody-containing cells in cell trans-
fer sites could be derived from precursors through successive divisions. In the cell
transfer system, antibody productiou is preceded by mitotic activity of the transferred
lymphoid cells in 2 mammer similar to that of the lymrhoid tissue of the intact animal.




IX, NEOPLASHS

A, DIFFERENTIATION

3700

Calabresi, P,; Edwerds, E.A.; Schilling, R.F. 1959. Fluorescent antizicbulin stud-
ies in leukopenic and related disorders. oJ. Clin. Invest. 38:2091-2100.

A method for studying leukocyte immunology by the fluorescent antiglcbulin technique is
described. The results with sera from varicus disease states are reported. The data
presented are consistent with the concept that human antileukocyte globulins mey be di-
rected against tine nucleus or against the cytoplasm, Antinuclear globulins were detected
‘n the sera cf a1l patients with systemic lupus erythemmtosus, SLE, and the Felty syn-
drome studied, and in two cases of apparently uncomplicsted rheumastoid arthritis. These
findings suggest that the Felty syndrome may be a connecting link of e disemse spectrum
involving simple rheumatoid arthyitis and SIE, Evidencs that & circulating factor pre-
sent in pstients with Felty syndrome may be involved in the pathogenesis of the leuko-
penia was obtained in two instances by plasms transfusicns.

3710

Calsbresi, F,; Finch, S.C. 1962, The value of the fluorescent antiglobulin technic

in the differential diagnosis of aleukemic leukemis. Proc. 8th Congr. Int. Soc. Blood
Transfus. Tokyo. 364 p.

FA was applied to leukopenic patients to differentiate sleukemic leuvkemias from other
conditions. Antinuclear factors were demonsirated in patients with & variety of disor-

ders. The presence of antimuclear globvlin in leukopenic patients may exclude diagnoses
of aleukemic leukemia and iymphosarcoms.

3720

Chen, H,Y. 1962. Studies on the staining reaction of the fluorescent conjugete of glob-
ulin. Shih Yen Sheng Wu Hseuh Pao 7:283-298. In Chiaese.

A review of past work is presented. The staining of sections of various tissues and tis-
sue cultures were studied with respect tc staining intensity under various conditions

of pH, ionic strength of diluents, fixetion methods, and effects of normal versus tumer-
ous tissues., An interesting point was the use of pH 12.5, which gave very intense stain-

ing and good differentiation between the nucleus and the cytoplasm of cells, The dyes
DANS and RB 200 were used for conjugation.

3730

Clayton, R.M. 1960. Labeled antibodies in the study of differentiation, p. 67-68. 1In
p,B.M, Walker, ed. New approaches in cell biology. Academic Press, London and New Ycrk.

Fluorescent-labeled antisera can be of great advantage in studying tissue differentis-
tion. Problems include determination of sites of compcund synthesis during ontogeny,
changes in carcinogenesis, reduction, regeneratiaon, prolonged tissue culture, and many

other problems. This review discusses the problems and some possible solutions using
labeled antisera.
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Cohen, S.: Reiser, S.M.; Hsu, K,2, 1901, Imemnohisiochemical study of the uptoke of .

serum protens by neoplastic liver cells, Cancer Res., 21:1510-1512,

The uptaks of various exogenous and endogenous serur prcoteins by neoplastic liver cells

was demonstrated with fluoreccein-tagged antibodies to these proteins., The imbibed pro- -
teins were found in clusters of intracytoplasmic globules with marked varisticn in size.,

In hematoxylin- and eosin-stained sections these globules appeared as round, refraciile,

and highly eosinophilic inclusions. This distribution contrasted sherply with that _.-

served in Kupffer cells of non-neoplastic liver, where imbibed p....an was Tound orly in

the form of small gremules uniformly dispersed throughout the cytoplasm. Norwal liver
varenchymal cells did not take up protein.

3750

Coons, A.H. 1957. The application of fluorescent antibodies to the study of natarzlly
cccurring antibodies. Ann. N. Y. Acad. Sci. 69:658-662.

This is the first instance of a clear cytological demonstration of an antigenic differ-
ence between normai and malignant cells. It does not establish the existence of a dif-
ferent antigen in tumor cells, but it impiies a difference in their antigenicity because,
as they have lost a noimal antigen, they have probably gained an abnormal one. The au-
tlior indicates both the possibilities apnd the difficulties inherent in attempting to use
irammohistochemical methods as an approach to the investigation of mslignant tissue.
Further details and bibliography are given in a review.

IR X e U L R S R IRV EC L G T

3760 i

Cormezk, D.E.; Easty, G.C.; Ambrose, E.J. 1961. Interaction of enzymes with normal
and tumor cells. Nature 190:1207-1208.

Wheat germ lipase was labeled with fluorescein and rhodamine RB 200. The resulting con-
Sugates had half of the aliesterase activity of the originsl lipase. The conjugates were
used to study pinceytotic activity of normal hamster kidney cells and hamster kidney tu-
mor cells in vitro and mouse ascites cells in vivo. Altercd properties of the tumor
cells were ncted.

3770

Engelharat, N.V. 1962. Study of monospecific antitumor sera by the method of flucres-
cent antibodies. Univ. Int. Contra Cancrum Acta 18:94-96,

After elimination of cross-reacting antibodies, antibodies agains. soluble and insoluble
antigens of an induced hepatome of C3 HA mice are demonstrable. Antitody against soluble
antigen was eluted from the specific precipitate. This antibody was monospecific by FA -

test.
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;3780

Ghose, T,; Nairn, R.C.; Fothergill, J.E, 1962. Uptake of proteins by malignant cells,
Neture 196:1108-1109.

Direct and indirect FA methods were used to study uptzke by various tumors. Tne only
normal cells taking up the conjugates were Kupf{fer ceils and phagocytes of the spleen.
Ascites tumor cells and solid neoplesms both readily acquired the s.ains, The process

was distinct from the property of cells to sequestrate amino acids.

3750

Hiramoto, R.; Bermecky, J.; Jurendowski, J.; Pressman, D. 1960. Fibrin ia human tu-
mors. Ceancer Res. 20:592-593.

Sections of mumen tumors have been stained for fibrin depcsits by the fluorescein label
technique. Large clots of extravascular fibrin were demonstrated in most of the tumors
tested. XNo such large clots were found in the several normal tissues investigated. How-~
ever, there vas somz staining of certain areas of comnective tissue in hoth normal and
tumor tissues., Thne fibrin deposition in the spoantaneous humen tumors was very similar

to that of the seversl transplanted rat tumors.

3800

Hiramoto, R.,; Jurandowski, J.; Bernecky, J.; Pressmen, D, 1961, Immmochemical dif-
ferentiation of rhabdomyosarcomss. Cancer Res. 21:383-386,

when six rhebdomyosarcomas were stained with antisera by the fluorescein label technique
three, classified as embryonal and usualiy difficult to disgnosz as rhabdomyosarcora,
appeered to contain myosin, since they reacted with entimyosin antibody. The rems’lning
three, which were casier to classify as t{ypical rhebdonmycsarcomas histologically, sp-
peared to contain no myosin. Antiserum to connective tissue gave different results in
that the enbryonal cells did not contain commective tissue antigenic camponents, but the
typical rhabdomyosarcoma cells did except for one of the adult rhabdomyosarcamz=s that
only partially stained. The question arises whether the adult muscle tumors are cf mus-
cle origin or of straml origin. If these tumors come from skeletal muscle cells. they
mist have lost the ability to synthesize myosin in amounts detectable by fluorescent an-

tibody.
3810

Hiramovo, R.; Pressmsn, D. 1957. Immnochistochemical staining properties of human skin

and some relsted tumors., Cancer Res. 17:1135-1137.

The imminchistochemical steining properties of sera against humen epidermis and s malig-
nant melanoms were studied. Both sera stained melenome cells, neurilemms, comnective tis-
sues, and the papillary region of skin. The sera differed, hcwever, in that only the an-
ti-epidermis stained epidermis, hair follicles, mucoepidermoid tumor cells, and parotid

tumor cells.
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3820

Hughes, P,E.; Louis, C.J. 195G. Differerntial staining cf normal and neopiastic itissue
with fluorescein egz albuwmen. A,M.A, Arch. Pathol. €8:508-512,

A method for prepering conjugates of fluorescein isocyanate and egg albumen and the re-
sults of staining frocen sectiouns prepared from the mergins of tumors are described. -

In commom with many other conjugatves prerered from different serum proteln fraciiins
from variosus animais, fluorescent egg albumen har heen found to stein non-neoplastic,

tut not neoplastic, tissues,
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36830
1958, The species nonspecificity of globulirs

Xing. E,5.J.; Hughes, P,E.; Louils, C.J.
Brit. ¢, Cancer 12:5-13.

in the globulin-fluorescein staining of tissues.

Following injection of rabbiis with homogenates of rat tissue, 2 rabhit gloibulin ccmbined
with normel rat tissue cells but not with tumor cells of the same srgan., This was dem-
onstrated visually with a glohidin flurcescein complex that fluorsscad in ultraviolet
light. Although at first regarded as an antigen-sntibcody reaction, it was show. , by the
demonstration of the same charscteristics when normael rabbit globulin was used instezd
of that from an injected rabbit, to be a protein Inveraction of no serciogical signifi-
cance, This FTeature was exemined first in the case of tumors produced in Ludimals by vhe
administration of chemicael carcinogens but was spplied subseguently to naturally nccur-
ring tumors of botk animals and msn. The stains were prepared by conjugating th: glob-
wlins with both fiuorescein and rhodamine without any significant difference being seen

in the staining effect.

3840

Kirg, E.S.J.; Bughes, P.E.; Louis, C.J. 195G, Differential fluorescence stainins of
normal and neoplastic tissue: Use of varicus serum proteins. Cancer 1. :741-752.

o e ORI SR AR AR U M g g

Fluorescein and rhodamine ganmmm giobulin conjugates stained normal but not neoplastic
tissues. This was true regardless of species of globulin used, naturzl ¢r induced tu-
mor material, and previous Irmmization history of the globulin-donating znimel.
min and alphe glcbulins react similarly. The phenomenon is true whether the tissue zlob-

ulin system is hamologous or heterclogous, Therefors, this phenomencon cammot be explained

serologically.
3850
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- Louis, €.J. 1957. Histochemical diiferences between regenerating and reovlastic
g liver. Austrslssian Ann. Med. 6:277-2E1,

Fluorezcent sers oblained by conjugating fliorescein isocyenate with the globulin frac-
tion of serum obteined from rabtits previously injected with homogenates of normal rat
liver have an affinity for rat liver and regenerating rat liver but not for rat hepatoma.
There is a close covrelation beiween these staining reactions and alterztions otcwrring
in cellular proteir s during carcinogesesis; these may De demonstirated electrophoreticslly.
The phenomenon is an expression of ar cssential differerce between necplastiz and normal
tissue and is not an indication merely of celluvlar sctivity.
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3560

Louis, C.d. 12357, A study of carcizome of the color using & nistocherical zechnligue,
Australian and New Zeal. J. Surg. 27:1k€-15k,

A brief review of work inr histological staining and recognition of mellgrent cells Is
given, ioilowed by a2 resune of fluorescent antibody technique developmer*. Zerz prep-
aration, absorption, and use zre outlined. Results demonstrat<d some dilferentistion c¢f
neoplastic and non-necplastic tissue in the intestine in 2 series of cases. Iztural flu-
orescence of various tissues and seconoary Tluorescence are discussed. Distinction he-
tween cancerous and precancersus Frowth is pointea out. It vas felt thzt the reaction
observed was rot & simple antigen-antitody phenomenon tut rathcr 2 chysicccehemical one
because of ine specisl phnysicochemiczl characteristics of the protein iavolved. The s°
nificent meanings of tlis are outlined.

5870

Louis, C.J. 1957. The nature of leukexia: I, A histochemical study of the leukenmic
cell in men. Australasian Arn., Med. 6:300-310.

A component of the glotulin fractiom of rabbit serum reacts with the protoplesmic con-
stituents of the normel cell but not with the corresponding malignant counterpart. The
phenomenon cen be demonstrated by fluorescent antibody; non-neoplastic “issues Sizin,
‘out the neoplastic cells do not, This has teen established particularly with exver:-
mentally produced hepstomatz in rats 2nd has beun epplied to naturslly cceurring tumcrs
in man with similar results., Films cbtzined from normal individusls oz well as frem
those suffering from infeciious conditions were compared, using this teennigue, with
those of leukemias, Normal white cells and those from varicus infecticus diseazses fliu-
oresced well, Among the leukemias, the cells of chronic nyeloid, chronic lyrphatic, and
monocytic leukemias 211 fluoresced brightly. A proporticn of *he cells of zcute leu-
kemias failed to fluoresce. 15 observation suggests that the chronic leukemias pos-
sibly sre non-neoplastic conditions but thei acute leukemias, from the point of view o
this method of study, are necplastic.

3680
>
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Louis; C.J. 1958. The nature of leukemiz: II. A histcchemicsl study of the leukemi~
cell in the experimental animal, Australasizn Ann. Med. T7:219-227.

The method of staindng tissues with a fiuorescein globulin complex, by which rmlignent

Lanor cells may bYe Jdistirguished from normel cells, has been applied to leukenia of an-

imals., T was also spplied to tumors in animnls, both induced by carcinogens and natu- -
raliy occurring, s well as transplantarlie growshs. Naturally occurring Zeukemia ard

tnet following irradiation were observei in the mouse. Distinction between the 1wo twi-es

of leakemia was well defined, and as in man, the cells fram chronic leukemia 2ll stained

well, pui those from acute leukemia dié not.
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3890

Louis, C.J, 1958. Tumors of the breast, a study employing a histochemical technique.
Brit. J. Surg. 46:147-155,

Tumors of the breast have been studied with 2 steining technique by which clear distinc-~
tion can be made between normal and malignant cells. It has been shown, by using a glot-
ulin fluorescein complex stein, that normel tissue cells, mainly of epithelizl type, stain
well and can ve demonstrated by fluorescence in ultraviclet light, but that cells of ma-
lignant tumors do not. Hyperplastic tissues and those of fibro-adenomata ¢f the breast
show the same Tealures as normal tissue and thus are clearly Jistinguished from neoplas-
tic tissue. This method has been applied to naturally occurring tumors in man and ani-
maels and the same distinction between neoplastic and non-neoplastic tissues has been ob-
served uniformly. The meihod was first employed as an antigen-antibody reaction; glob-
ulin cbtained from animals that had been injected with appropriate tissue was used as an
integral part ¢f the stain. Since a similer result can be achieved with a globulin frac-
tion from any rabbit, this has hHeen employed here.

3900

Louis, C.J. 1358, The significance of the cell type in the fluorescein glotulin stain-
ing of tissues., Brit. J, Cancer 12:537-546,

Fluorescent serum protein may be used as a serolegically uonspecific stain that stains
normal but nct malignant tissues. All normal tissues of vertebrates fiuoresce brightly
if there is a sufficient amount of prctoplask: in the cells. 7This is due to the presence
in the normal cell of a protein complex whose isoelectric point is sufficlently different
from that of the serum proteins to allow interaction of the proteins. Normal cells that
fail to stain are resting connective tissue cells that have little protoplasm, i.e., nor-
mal fibrobiast; cells containing melanin pigment, obscuring protoplasm of the cell; red
corpusclies where hemoglobin is most of the cell matter and the isoelectric point is t.0
1eay that of proteins in the stain to allow combination; cells of the central nervous
system, which constitute a special group. lignant tissue fails to stain. The cells of
such a tumor often contain vcluminous protorlasm, but this does not show the phenomenon.
Malignant cells may be distinguished from normal cells without real exceptions, excliud-
ing the normel red cell. The few exceptions are of a form and degree that will bve re-
solved with improvements in technique.

3510
Louis. C.J. 1960. Fluorescein glotulin stalning of tissues. Med. J. Australia 2:707.

The Fluorescent globulin stain was used as s histoserological stain to show that the cells
of vat hepatome had lost trzir organ-specific entigens. Normel liver cells reacted with
the stain but zz2lls of rat hepatoma 4id not. That the reactiom was not an antibody-snti-
Zen phenomenior. sas8 shown by the observation that identical results could be obtained by
using normal rabbit globulin, rabbit globulin, rabbit albumin, serum albumin fractions
from other animels and even birds, and egg albumen. Since anion cation complexes were
readily formed in mixtures of proteins, the formation of such salt-like complexes between
stain glovulin and cytoplasmic proteins could account for the staining reaction. This
method had been exmpicyed in a wide variety of tumors and tissues in both man and animals
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and, in part:icular, in a series of carcinomzta of the colon, breast, skin, and uterus,
in leukemizs in man and animal, and in thyroid gland and celis in tissue culture. I
all cases differential staining was observed between malignant cells and their normel

' counterparts. In some cases in which it was clear that malignency was going to develop,
areas of loss or diminution of staining were found.

3920

Iouis, C.J. 196i. Fluorescein globulin staining of tumor transplants. Arch. Patnol.
72:593-598.

Fluorescent zlcoulin complexes stain normal but not neoplastic tissues. Some staining

, Oof tramsplanted tumors occurs, although this is less cobvious than that of normal tissues,

i Exemipation of a series of transplanted tumors has shown that the cytoplasm of these

. trensplanted tumor cells fails to stain in the same way as do the cells of other neoplasms,
The staining in these cells is a surface phenomenon due to absorbed globulin, which in
turn rescts with the stain. The nature of this staining reaction is partly nonspecific
and partly serclogicelly cpecific, and thus differs from thet seen in the differential -
staining between normal tissues and spontaneous or carcinogen-induced tumors. :

3930

Leuis, C.J.; Varasdi, G. 1960. TFluorescein protein globulin affinities of tumors of
the thyvroid gland, Ann. Surg. 152:795-803.

T rre—

A histochemical method has been developed that will distinguish beiween melignant and
nonmelignant tissues. Normel and hyperplastic tissues steain well, the stain fluorescing

i green under ultraviolet light; malignant tissues do not stain. In the thyroid gland rz-

i lignant tumors do not stain by this method. Various types of nodules, or sdencmata,

i showed well-defined staining., Trom what is kncim of the general characteristics of the

j nodules occurring in the ductless glands, it is imprcbable thet there would be an abso-

, lute distinction between hyperplastic and neoplastic conditions; the one group might be
expected to merge at some point into the other. The islands of loss of steining seen in
Preneoplastic states elsewhere were not found in this series. The value of the method as
a routine procedure, once it has been simplified and thoroughly confirmed, is apparent.

3940

Nairn, R.C.; Richmond, H.G.; Fothergill, J.E, 1960. Differences in staining of normal
an:'l malignant cells by nonimmmne fluorescent protein conjugates. Brit. Med. J. 2:1341-
1343,

Investigation of the histological staining reaction of a variety of humen and animal tu-
mors with fluorescent conjugates of nonimmme rabbit globulin, NRG, has shown variable
results, with a trend toward equal stainiyng of normal tissue and benign tumors and di-
minished staininz of carcinomas. Staining was never bright, and with the exception of
human colion carcinoma, which stained less brightly than corresponding normasl tissue, dif-
ferential staining was not consistent. The technique cannot be regarded as a useful prac-
tical test for the diagnosis of malignancy. Centrifugation and electrophoresis experi-
ments on homogenized samples of some tumors and corresponding nornal tissves showed that
the soluble rather than the particulate components are responsible for cormbining with
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the conjuzated NR?, Combination can take place with all the conjugate, vhich, possibly
because of its net negative charge, behaves as a histological stain in much the same way
as standurd acid dyes. The diffuse nonspecific staining produced by conjugated NRG is
different in kind and degree from the bright, 2efined staining obtained witn conjuzated
organ-specific antisers,

3950

Nairm, R.C.; Richmond, H,G.; McEntegart, M.G.; Fothergill, J.E. 1950, Immunolozical
differences hetween normel and malignent cells. Brit. Med. J. 2:1335-1340,

An alteration in cell constituents associated with malignant change has veen investigated
by immmnological methods. Three types of normal and tumor tissue were compared: rat
liver and hepatoms, hamster kidney and renal acrinomz, and human skin and verious skin
tumors. Antigen was prepared from homogenized normal tissue. Rabbit antisera were
tested against the corresponding normal and tumor tissues by three methods, using ap-
propriate tissue preparations to absorb and remove non-organ-specific antibodies: com-
plement fixation, gel-diffusion analysis, and fluorescent staining by the sandwich tech-
nique. Control studies were carried ocut. There are organ-specific antigens in liver
and kidney that are either sbsent or present in very small amounts in the corresponding
tumor. In malignant tumors of skin a partial depletion of specific antigen was demon-
strated; the fluorescent-antibody studies suggest that the specific antigen is localized
in the cell membrane and in the perinuclear zone, with scme faintly staining granules
elsewhere in the cytoplasm. Lack of organ-specific antigen may indicate absence of a
particular growth-controlling factor from malignant cells. The localization of the an-
tigen to normal cell merbrane may be related to surface identification of the cell.

3960

Piezsm?L, D, 1961. Labeled antibodies in autochthonous tumor studies. Cancro Torino

Antibodies were isolated that could localize in a chemically induced rat hepatcma., They
localize to a high extent in the tumor and to a low extent in noxmal liver. Use of ra-
dio-lasbeled and fiuorescent antibodies is descrited.

3970

Weiler, E. 1956. Antigenic differences between normal hamster kidney snd stilbestrol-
induced kidney carcinoma: Histological demonstration by means of fluorescing antibodies.
Brit. J. Cancer 10:560-563.

The antigenic relationship between normal kidney and stilbestrol-induced Liduney carcinoma
has veen studied, using fluorescein-coupled antiserum globulin against cytoplasmic per-
ticles and fresh frozen tissue sections. Fluorescent kidney-specific antibody does not
give any staining reaction with tumor cells. This is in accordance with nreceding find-
ings, in which no kidney-specific antigen ccould be found in tum>r tissue. In normal kid-
ney tissue, the kidney-specific antivody reacts with the cytoplasm of the tubular epithe-
lium only. In the praximal convoluted tubules, there is a concentration of kidney-spe-
cific antigen in the brush border. Unebsorbed fluorescent kidney antiserum gives, in
addition to the staining of normel tubular cells, a relatively weak staining with tumor
cells. TFluorescein-coupled antiserum against tumor particles strongly stains both nor-
mal epithelial cells and tumor cells, and gives a wesk reaction with glomeruli.
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Anonymous . 1255, Antibody-sntigen resctions observed by flucrescencs. iancet _:lior.

A bLrier review is presented of the as¢ ¢f the Tluorescent antitody teciniaue Iin the dl-
amncsis of infectiocus discases., Glopulin 2ifinities and their use in Tumer detection
ere mentioned. Some of the problems ern:ountered with the technique, especially in ex-
amining a very heterologous material such as feces, are discussed, and pcssitle fuuure
uses of the nmethod are pointed out.

3990

Fiteh, F.W, 1962. Immnochistochemicel study of Ehrlich ascites tumor. Arch, Pathcl.
73:1L4:-160,

Antisera were prepared in rabbits egainst Earlich ascites tumcr celis and whole mouse
blood, and their globulins were labeled. These conjugates were uced to study staining
of Ehrlich ascites tumor cells, mouse blood, liver, rernal, and other tissues. Absorp-
tion studies were made. Only the cell surface of intact tumor c<ils stained. Cbserva-
tions indiceted that antibodies were responsible for cytotoxic effects or the tumor cel -

4000

Friend, C.; Kapp, F. 1962, Intracellular localization of Swiss mouse leukemia virus.
Federation Proc, 21:45L.

Previous stuiies reported the develicpment of imminologic methods useful in cheracterizin-
the virus that csruses leukemia in adult Swiss mice, In this study, irmne sera were or -
tained from mice that survived challenge with live virus after vaccination with formolin-
ized virus. The immne sera weres evaluated by neutralizetion and immmofluorescent metli-
ods and, in some instances, by hemsggiutination inhibition. All {ests correlated weil:
the latter two yielded information raridly that served as an index for the usefulness ¢~
each serum. Titers were generally low hut specificity was established in relation to
normal serz, normal tissues, and material from unrelated mouse neoplasms. The immne
sera were used with rabbit antimouse globulin to study localization and spread of the
virus in mouse cells and tissues by immunofluorescence. Virus components were detectec
in the nucleus and cytoplasm of infected cells; virus antigen appeared first in the nu-
cleus and then in the cytcplasm, as with the myxoviruses. Thus, immne sera against the

Swiss mouse leukemia virus were useful in studies of the formation of virus components
and infectious virus,

Ld10

Girardi, A.J.; Slotrick, V.B.; Hilleman, M,R., 1962. Search for virus in humen meil
nancies: I. In vitro studies. FProc. Soc. Exp. Biol. Med. 110:776-755.

Fluorescent antibody employing rabbit antihumen globulin was one of the observation meii.-
ods used in the subject study. Results by all methods, including FA, were negative.
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Girardi, A.J,; Sweet, B,H.; Slotnick, V.B.; Hilleman, M,R, 1962. Development of tu- .

mors in hamsters inoculated in the neonatal periocd with vacuclating virus, SVkO. Proc.
Soc. Exp. Biol. Med. 109:649-660.

= : Intracerebrel and subcutaneous injection into newhorn hamsters of vacuclating virus,
SVh0, grown in renal cell cultures of grivet monkeys resulted in single or mmltiple fi-
brosarcomas at the site of injection that were histologically of verying degres of ma-

i

§ lignancy. These occurred 3.5 to 8 months postinoculation and in both sexes. Animels

£ injected with appropriate control materials or held uninoculated failed to develop tu-

4 mors. Tests to exclude wouse polyoms virus as a factor were clearly negative. Evidence
£ for the role of SVLO virus as a primary oncogenic agent was provided by recovery of the
§; virus from the tumor and by demonstration of SVLUO antigen in tumors by fiuorescent an-
g tibcdy staining. The agent appeared to be localized in the tumors vecause the virus was
s nct detected in bluod or excretions, antivody response was minimal or lacking, and gross
E metastases were lacking. Transplantation and serial passage of SVBO-induced tumors were
g accamplished with ease, The data represent the first definitive evidence implicating a
§ virus of primate origin as a malignant oncogenic sgent in experimental animels.

S
£ 14030
i;‘%
3 Gluck, E. 1962. Fluorescent antibodies in cancer research: A review. Cencer Res. 22:
E B95-897.

' Review.

° Loho

Goldstein, M.N.; Hiramoto, R,; Pressmsn, D. 1959. Comparative fluorescein labeling
L &nd cytotoxicity studies with humen cell strains Hela, Reos, and 407-liver and with fresh
surgicel specimens of cervical carcinoma, osteogenic sarcome, and normal adult liver.

J. Nat, Cancer Inst., 22:697-7056.

]
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Antisere prepsrcd against a Inman melesnome and against normal hunan thyroid gave the

same stalning and cytotoxic reacticns as antisera to two permarent humsn cell lines,

fela and BO7-liver. Rubbit antiserum reacted primarily with connective tissues in non-
cultured surgical specimens. Antimelancre serum showed a staining reaction with both
Hela ané Faos cultuves and with the tumor cells of cervicsl carcinoma and osteogenic sar-
coma tissues obtained from specimens for biopsy. This indicated that similar antigens
are present in the tissue culture cells and in cells of the same type of tumor fror which
they were derived. iepatic cells 4id not s%ein with the aptiserum, although good stain-
irg could be demomstratsd in cultures of L(O7-liver strain. This suggested that the 1li-
ver strain may have originated from connective tissue rather than from esbiyonic paren-
chyra in the liver,
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kerbeuval, R.; Herbeuval, H.; Duheille, J. 10962,

Fluorescence and immmofluorescence
in blood cytology. Strasbourg Med. 13:621-626. In French.

Applications of fluorescence microscopy and FA in the study of white cell concentrations
for evidence of cancer are discussed. A review of the results of other workers and those
of the authors is presented.

Lo6o

Hillemanns, V,H.G, 1962, Serological and immnohistological investigations on the de-
velopment of cancer. 2, Naturforsch. 17b:4:240-261. In German.

Biochemical differences between normal pavemrent epithelium and cancerous tissue are in-
vestigated by serologicael and immohistolcgical methods. Emphasis is on the comparison

of humar cancer cells with their mother cells of the same organ by consideration of the
phenomenon of organ specificity.

4070

Hughes, P.E. 1958. The significance of staining reactions cf prenecplastic rat liver
with fluorescein globulin complexes. Cancer Res., 18:426-432,

During aminoazo dye carcinogenesis, islands of morphologically normal parenchymal cells
could be found in the livers of most rats that had lost their affinity for fluorescein
rabbit glotulin complexes. This stain characteristic persisted long after the carcino-
gen was discontinued. In any group of rats on a particular aminoazo carcinogen, there
is & wide variation in the rate at which these areas sppear. However, in an investiga-
tion with a variety of dyes, a correlation was found between the rate of appearance of
these islands and the carcinogenicity of the particular dyes fed. This staining reac-
tion depended upon protein-protein interactions., The more basic of the soluble cyto-
plasmic proteins, which include most of the carcinogen~binding proteins investigated by
Miller and Miller, couid be implicated. The cbservations lend indirect support to the
protein-deleticn hypothesis. Since differential staining of neoplastic and non-neoplas-
tic tissues could be observed with fluorescein-conjugated normal rebbit globulin, any
interpretation of the resulis obtained by fluorescent antibody technique will reguire

great caution and very careful control staining before changes can be attributed to an
antibody-antigen reaction.

4080

Hughes, P.E.; Louis, C.Jd., 1957. Rcle of organ-specific antigen during 1+-d:‘unet}wlamino-
azobenzene carcinogenesis in rat liver. Nature 180:289-290.

Studies are reported of the role of the ovgan-specific antigen during L-dimethylamino-
azoberzene carcinogenesis in the rat liver, usir: the flucrescent antibody test and com-
plement fixatioa.

St

-

o

G R T G L

R e om0

|

bl 0



iy B
- s LA e v 7w

. L o o 3 = PAARANL o
SEE s TS e i

4030
Hiramoto, R.; Bernecky, J.; Jurandowski, J.; Pressmen. D. 19$6l. Immmonistochemical

staining properties of the H-2-FAA rat hepatoma. Cancer Res. 21:1372-1376.

— Hepatomas induced in rats by feeding N-2-fluorenylacetamide, N-2-FAA, are not stained by
fluorescein-labelied antibody to rat liver microsomes. This indicates that components of
normal liver microsomes were not observed in the hepatoma. Some transplantable tumors -
derived from liver tissue, the Miller hepatoma, Novikoff hepatoma, and the Simpson reti-
culum-cell sarcoma also do not react with the fluorescent antibody system. The use of
nonimmne fluorescent conjugste as described by Hughes et al. to differentiate tumor el-
ements from normel components by nonspecific staining technique did not show consistent
lack of staining of ‘tumor tissues in our hands.

4300

Hiramoto, R.; Jurand, J.; Bernecky, J.; Pressman, D, 1962. Lack of staining of tes-
ticular tumors by antisperm and antitestis antibodies. Proe. Scc. Exp. Biol. Med. 111:

505-5CT.

The fluorescent antibody technique was empioyed to determine the presence of normal an-
tigens of sperm, seminal fluid; and testis in various testicular tumors. Ten testicular

T

iR

- = tumors showed no staining with any of the antisera to the above normal antigens. These
g - § results show that there are components unique in testis that can be stained with anti-
% §} body against testis, seminal fluid, and sperm but these components were not present in

’g the severzsl testicular tumors tested a: a concentration high enough to be observed. Some

E differences were noted between the antiseminal fluid, antisperm, and antitestis sera.

f_:; The three sera reacted with sperm cells. Antisperm and antitestis, in addition to stain-

£ ing sperm cells, rea:ted with stromal elements in testis. The latter serum also con-

£ tained antibodies to germiral epithelium.

:
i 4110
£ Hiramoto, R.; Nungester, W.J. 1958. Penetration of serum globulins intc mouse tumors.

. Cancer Res. 18:27-32,

? The intravenous injection of normel or immne giocbulin tagged with iodine 131 into mice
bearing the Ehrlich tumor resulted in some increase in radiocactivity in the tumor over
that found in the spleen, liver, or kidney. The fluorescein-tagged normsl and immme
sera were not localized to any significant degree in the tumor. However, tumor cells

. could be made to fluoresce in vivo with tagged immmne globulin, provided that the cells
were first injected intravenously and were trapped in the blood capillaries of the lung.

3 Hiramoto, R.; Yagi, Y.,; Pressman, D, 1959. Immmnmohistochemical studies of antibedies

i in anti-Muohy lymphosarcome sers. Cancer Res. 19:87:-879. -

; That anti-ascites Murphy lymphosarcome antibxiies, anti-ALS, and antirat fibrin antibod-

§ ies localize in the solid Murphy lymphosarcoma of rats when injected intravenously has

3 Previously veen shown by the use of radiociodine-lsbeled entibody. It was found by -
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immuinohistochiemical technique thot the (lccalization patterns cf these twe antisera in
vivo after intravenous injection were essentially identical. Localizaticn took place
in the connective tissue stroma of the tumor mass but not in or on the ceils themselves. A
Three cther transplanted rat tumors showed the same localization. In vitro, both sera
stained the stroma, but the anti-ALS serum stained the cell contents of the lymphosar-~
coma cells as well., Cells of other tumors were not stained. The veriphery of the ine-
tact ascites tumor cell wes stained uriformly by anti-ALS antibodies. Stsining by an-
tifibrin, on the other hand, was sporadic and qui*e similzr to control staining. Hor-
mal tissue sections treated with antifibrin showed some extracellular stzining. Anti-
ALS serum, in addition, stained lymphoid cells in spleen, thymus, and lymrch node, indi-
ceting the presence of cross-reacting camponents.

§ 4130

Ito, M. 1960. Studies on viral oncolysis by meens of fluorescent antitody technique.
Jap. J. Bactericl. 15:601-610. 1In Japanese,

Fifteen different, types of dye compounds with various kinds of conjugeting radicsls were
evaluated for adequacy for the fluorescent antibody technigue. Three practical fluores- N
cent antibodies were prepared, using DNS, XRB, and a sample fluorescent dye from cysn-

ulyl cnloride. DNS fluorescent antibody has a yellow fluorescence, XRB 2 lamnnish-red,

ané cyanulyl chloride dye a yellowish-green bright fluorescence. Each of them can easily
conjugate with protein and causes no denaturation of protein during the reaction. The

; characteristics of these lsbeled proteins were investigated with s Beckman spectropho-

: tometer and spectroflucrescernt-photometer. Labeling the dyes and the latest technique

of the fluorescent antibody preparation were discussed.

4140

Itc, M.; Nishioka, K. 1959. Two resgents for fluorescent antibody technique and visu-
alization of the virel antigen synthesized in Ehrlich ascites tumor cells infected with
{ ED virus: Studies on viral oncolysis. Jap. J. Microbicl. 3:71-83.

& fluorescent antibody technique using l-dimethylaminoraphthalene-5-sulphonylchloride
end Xylene Red B has been described. The conjugation prccedure is simple, without de~
terioration of antibody activity. The quality of each conjugate was determined with a
Beckmen spectrophotometer and spectofluorometer. Viral antigen synthesized in Ehriich
ascites tumor cells infected with ED virus was distinctly visualized by staining of each
conjugate, and specificity was confirmed. XKB-cunjugeted protein was preferable because
it showed brilliant orange fluorescence and could be cleerly discriminated from the auto-
fluorescence of cells. Viral antigen was detected in the cytoplasm of infected cells
within 6 hours after virus challenge. Maximum was reached at 24 hours. FA observation
confirms previous results obtained by immnochemical and cell fractionetion studies.

T

4150 ' :

Xorngold, L.; Lipari, R. 1955. Tissue antigens of human tumors grown ir rats, hamsters,
and eggs. Cancer Res. 15:159-161.

A humen epidermoid carcinoma, Hep 3, and a human sarcoma HS 1, that had been grown for
i many generations in rats and eggs as well as in hamsters, Hep 3 only, were analyzed by
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the method cf Ouchterlony for the presence of humen antigens. The same human antigens
were always detected, regardiess of the muiber of generations that the tumor had been
grown in the foreign hosts studied. Attempts to demonstirate that the human tumor might
synthesize the tissue protein of the rat foreign host were negative.

k160

ievy, H.B.; Brodsky, I. 1959. Some biochemical effects of infection with Friernd leu-
kemia virus. Amn. N.Y, Aced. Sci. 81:5.-61.

As a portion of this study, the direct fluorescent antibody technigque was used to locate

leukemia virus in infected spleen<, Cytoplasmic staining predominated, with some nuclear
and cell membrane involvement.

by
Mellors, R.C. 1958. Viruses, genes, and cancer, Federation Proc. 17:71k-723.

This paper discusses the basic concepts of cancer etiolegy, specifically the virus causa-
tion concept or extrinsic factor versus the somatic or gene muteticn concept or intrinsie
factor. The necplasms primarily discussed are Rous sarcome, fowl leukemias, and particu-
larly Shope papilloma of rabbits, Antibodies were obtained against the Shope papilloma
virus, tegged with fluorescein, and histologicel studles were made with the tagged anti-
body and hematoxylin-eosin stains. Development of the virus was followed. An incomplete
versus complete virus antigen is postulated because the virus was not demonstrated in

the proliferating cells of the cancer but was readily evident in older areas. It was
postulated that en incomplete virus, although actually an extrinsic factor in cancer

eticlogy, would be indistinguishable hy fluorescent antibody and certain cother techniques
from a true Intrinsic factor.

1180

Mellors, R.C. 1960. Virus etiology of cancer. Bull, N.Y. Acad. Med. 36:415-418.

A general discussion of virus etioclogy of Shope papillomas and related cancers is pre-
sented. Elucldation of features of the disease by FA methods is the prime study method.

4190

Midgley, A.R.; Pierce, G.B. 1962, Immmrochistcchemicel localization of human chorionic
gonadotropin in embryonal circinoma and trophoblastic tissues. Federaiion Proc. 21:198.

With the use of fluorescein-lgbeled antibody, human chorionic gonatropin, HCG, has been
loculized to syncytiotrophoblastic cells of immature placenta, hydatidiform mole, chorio-
adenoma destruens, and choriocarcinama. No HCG has been detected in cytotrophoblasts.
Since formelin-fixation did not alter the ability of HCG to react with its antibody,
these observations were made on formelin.fixed paraffin.embedded tissues sf confirrmed
with fresh frozen tissues, In previcus studies, attempts to direct the difterentimtion
of e humen eubryonal carcinoma toward choriocarcinome with colchicine or X-irradiation

resulted in the appearance of glant cells that superficially resembled syncytiotrophoblas-
tic cells of chorioccarcinoma.




4200

Noyes, W,F. 1959. Studies on the Shope rabbit papillamz virus: JII. The locetion of
infective virus in papillomas of the cottontail rabbit. J. Exp. Med. 109:423.428,

A methed has been devised to determine the location of infective Shope virus in the pa-
pillomas of cottontail ratbits. Frozen sections of the growths were burned .electively
with a microcautery to destroy either the keratinized or proliferating layer, and the
sections were then applied directly to the sensitized erpidermis of domestic rabbits.
papillomas appeared when the kerstohyeline and keratinized areas had been elimineted
leaving the proliferating cell layer, but pepillomas arose when prolifersting cell areas
were destroyed leavirg the keratohyaline and keratinized layers. The results indicate
that infective Shope papilloma virue is situated mainly, rerhaps entirely, in the kera-
tolyaline end keratinized areas of cottontail papiiicmas. This is in sccord with the

previous disclosure by the flucrescence technique that virus antigen in aemonstrsble
quantity is present only in these sites.

k210

hife

Repp, F,; TFriend, C. 1962. Detection of cytoplasmic deoxyribonucleis: gcid and nucleo-
proteins with antinuclear serum. Virology 17:497-k99,

Antinuclear sera and the immunofluorescent method for the detectior: of virus nueleopro-

teins and DNA in the cytoplasm of ascites cells, smears of solid tumors, and culturzi
cells are described.

Lz20

Rapp, F,; Steinglass, M.,; Friend, C,

1962. Hemagglutination by Swiss mouse leukemia
virus. Bacteriol. Proc. V21:134.

Detection of the virus causing leukemia in sdult Swiss mice has been based on infectivity
titrations and on survey of tissues by electron microscopy. Conditions for the demon-
stration of leukemia virus hemagglutination have ncw been determined. Filtrztes from
leukemic spleens and subcutaneous tumors harvested at various times following inocula-~
tion were the source of virus. Hemagglutination occurred at 37 C, st room temperature,
and at 4 C when the reaction was cerried out in Sorensen buffer aljusted to a pH of 5.5
to 5.6, This activity was lost at higher pH. Erythrocytes from various species were
equally effective, Heating at 45 C for 30 minutes appeared to enhance the effect. Ti-
ters were generally low but consonant with both infectivity and immnofluorescent deter-
minations for presence of virus in the tissues. Extracts and filtrates from normal mouse
tissue served as controls. Agglutination was inhibited by antiviral mouse serum tui nor-
mal moase serum failed to cause marked reduction in hemsgglutinating activity. Develop-

ment of a simple test for detection of virus hemsgglutinin has aided the study of the
pethogenesis of a virus-induced murine leukemiza.
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4230

Rifkind, R.A,; Ossermen, E.F.; Hsu, K.C.; Morgan, C, 1962. The intracelluizr Jis-
tribution of gamma globulin in a mouse plasma cell turor %5563 as revesied by fluores-
cence and electron microscopy. J. Exp. Med. 116:423-432.

Ferritin- and fluorescein-conjugated antibody staining hes been applied to a study of a
mouse plasms cell tumor. The presence of myeloma globulin within cisternae of the endo-
plasmic reticulum was observed at a stage of the secretory process when the remainder of
the cytoplasm was essentially free of lzbeled globulin. The distribution of ferritin
suggested a functional hetercgeneity among units of the endorlasmic reticulum. Appar-
ently, progressive accumlation of glcobulin results in distension of the endoplesmic re-
ticulum and, occasicnally, in the appearance cf considerable quantities of this secre-
tory protein in the extracisternal cytoplasmis metrix. Participaticr of the Golzi ap-
paratus in the packagingz snd relesse of small guantities of globulin seems likely. In
addition, however, fragmentation of the peripheral cytoplasm, with rupture of distended
ergestoplasmic vesicles, appeared to be another pathway whereby glcbulin is secreted.

Lako

Rubin, H, 1862, Response of cell and organism to infection with avian tumor viruses.
Bactariol, Rev, 26:1-13.

In a portior of this study of Rous sarcomz virus infecticn and resistance-inducing fac-
tor, fluorescent antibody was used to follow the infection at the cellulsr level. Viral
antigen was first detected at 2 days along the border of cells., FA demonstrated the in-
fection to be at the surface, not in the cells., Viral antigen wes subseguently shed from
the cells into a surrocunding matrix. Still later, the viral antigen appeared within the
cytoplasm.

4250

Rubin, H.,; Vogs, P.K. 1962. An avian leukosis virus associated with stocks of Rous
sarcama virus. Virology 17:184-19k,

Isolation of a second virus from stocks of Bryan high~titered strain of Rous sarcoma vi-
rus, RSV, is repcrted. The new agent, Rous-associated virus, RAV, can be detected in
tissue culture, despite failure to produce discrete cytclogical alterations, because it
interferes with infection and focus formation by RSV, There is a strong selection for
RAV when cells infected with RSV are cloned, so that most of the clones produce much RAV
and little RSV. In stocks of Bryan strain, the titer of RAV is @tocut four times that of
RSV, RAV induces resistance to RSV much more repidly then dces resistance-induveing Tae-
tor, a naturally occurring leukosis virus. PRAV can be asssyed in vitro. RAV is more
closely related immnologically to RSV than to resistance-inducing factor. FA studies
shcw that it matores at the cell membrane, as does RSV. In the electron microscGpe RAV
is morphologically indistinguishable from RSV and other chick tumor viruses. It produces
no tumor at the site of inoculation in chickens, but produces erythrobliastosis following
intravenous inoculsticn of ewbryos.
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Lo60

Seelich, F.; Kaiser, E,; Springer, K. 1962. Cytotoxic effect of wntiserum against u
dye-protein complex: Experiments with Ehrlich ascites tumor of the mouse, Z. Krebs-
forsch, 64:6:448.458. In German.

The fluorescent dye sulforhodamine B was bourd to humen end to boevine altuming this dye-
protein complex was then injected into rabbits, In this way an antiserum wes produced
that reacted with vitally stained ascites cells of the Ehrlich ascites Ltumor of the
mouse, i.e., vital staining after injection of the dye. In the presence of active com-
plement the serum had 2 cytotoxic ection. Afler vital staining of the sciid Thrlich
tumor, an injection into the tumor of the antiserum sgainst the dye component caused
characieristic necroses. These e¢suld he distinguished readily from spontuneous ne~rosec
ocewryring in the tumor in the control animals, This necrotizing effect was associsted

with an intact complement system., After similar treatment with normal vabbif serum ro
such cell or tissue changes could be observed.

4270

Soules, D.®,; Surereker, A,; Vitek, G.; Fugate, K. 1962. Presence of structures re-
sembling viral inclusion bodies in spontanecus AXR mouse leukemis, Bactericl, Proc. V22:
13k.

A subeellunler fraction of homogenized thymus tissue from a leukemic AKR mouse was injeced
intc rabbits. Antiserum, afier conjuzation with flucrescein isothiocyanste, was used for
examinaticon of thin frozen sections of thymis and other tissues from leukemic and nonleu-
kemic AKR mice. Sumli brightly fluorescent bodies were noted both intre- and extra-cel-
lularly in thymus but in no other tissue. Acridine orange, AQ, revealed thnese bodies to
be DHA. DRAase removed the AQ staining of cell nuclei buh not of the bodies. Pepsin
trestment followed by DNAase was necessary te remove AO staining, giving evidence of sim-
ilarity to viral inclusion bodies., Extracellular structures were adjacent to disinte-
grating thymus cells, An cccasionel body could be found in prelevkemic animals bul were
frequently found in animals wiilh clinlical disease. Two-month-0ld mice in which leukemia
was produced early by intrzperitoneal injection of thymus cells from leukemic mice had
most of the inelusion bodies. They were not in nonleukemic Swiss or C57 mice., Cell-free
esftracts of thymus tissve from leukemic animals injected inte preleukemic AXR, nonleuke-
mic Swiss, and CS57 mice gave no evidence of leukemia or tumors of any type.

4280

Southam, C,M.; Noyes, W.F.; Mellors, R.C. 1358. Virus in human cancer cells in vivo.
Virology 5:395-398.

During clinical trials of virus infections as experimental cencer therapy the flucrescein-
labeled antibody technique has been utilized ag an adjunct tc virus isolation, i.e., in-
oculation of 30-day-old mice, for the study of virus oncotropism. Thes: studies empha-
size the difficulty of establishing an etiologic disgnosis by virus isoletion, since liv-
ing intracelluylar virus may not be transmissibie to & new host. Conversely, they demon-
strate the ippossibility of esteblishing an etiologic significance for microbial inhab-
itants of disease tissue until all of the Koch postuletes are fulfilled,
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4250

Takshashi, M,; Keto, S.,; Kameyams, S.; Kamshora, J. 1959. A study on the rultipli-
cation of rabbit myxcma virus with the fluorescent antibody technique. P'kens J. 2:333-
349,

FL cell cultures infected with rabbit myxomz virus were studied by the fluorescent anti-
body technigue and by light microscopy. The findings were correlated with tue growth
curve of the infectious virus, and develcpment of complement-fixing antigen ves deter-
mined from companion cultures. By restaining the fluorescent cells with Giemsa solution,
it was shown that B-type inclusion bodies of this virus consisted of viral antigens.
Furthermore, the appearance of fluorescent cz2lls and inclusion bodies just tefore the
increase in infectivity zuggested that these inclusion bodies wight be the main site of
vires synthesis in the cells. %H¥o distinct fluorescence was seen in the nuclieus st any
stage of infection, implying that the virus synthesis took place exclusively in the cyto-
plasm.

4300

Vazguez, J.J. 1958. Immurocytochemical study of plasma cells in miltiple myeloma. J.
1ab. Clin. Med, S51:271-275.

FA was used 1o show that plasma cells frcm patients with multiple myelomz contain cyte-
plasmic concentrations of gemm globulin, Similarly, non-neoplastic plasme cells from
hyperimmine ammels showed concentrations of gamma glcbulin and specific antibody.

4310

Weiler, E. 1956. Alteration of liver-specific serology in the rat during carcinogenesis
by means of p-dimethylamincazcbenzol. Z. Neturforsch. 11b:1:3i-38. In German.

The author has confirmed histoserologlicelly, with the aid of liver-specific flucrescein-
lsbeled antibodies, that the iiver-specific antigen cannot be demcnsirated in primarv
rat liver cell carcinoma. The liver-specific antigen is localized exclusively in the
perenchymal cells of the liver, Liver tissue exposed to the carcinogen contains less
liver-specific antigen than the normel liver. This is expresssd in the ccomplement-Tix-

tion test by a reduced liver-specific serologic activity of the microscmes and mito-
chondria, and histoserologically in the appearance of characteristic tissue Islands in
which the antigenic concentration is decreased in comparison with the neighboring tis-
sue. The degree of anbigenic loss depends upcn the total duse of cercinogen adminis-
tered and on the latent period.

4320

Yohn, D.S.; Hemmon, W.M,; Atchison, R,W.; Casto, B.C. 1962, Serial heterotransplan-
tation of human adenocarcincisa Ro. ) in the cheek pouch of unconditioned adult Syrien
hamsters. Cancer Res, 22:L43-:48,

This report describes studies establishing that the Yoclan human sdenocarcinoms No. 1,
H.Ad., 2 humsn tumor transplanteble in conditioned laboratory animals, could bte seriaily
transplanted in cheek pouches of normal unconditioned hemsters and, under these conditionms,




for more then 6C serial pessages has retained proliferating hwman tumor tissue. Tumor
passaged in normal hamster is called H.Ad, 1U, Histologically, H.Ad. 1U closely resen-
bles early generations of H.Ad. 1 in conditioned snimals. Humen hemagglutinins were
produced by guinea pigs immnized with either H,Ad. 1U tumor or cell culture line; hu-
men cellular antigen was demonstrated in H.Ad. 1U tumor cells and cell culture lines by
two independent indirect fluorescent antibody systems. The karyologic stzte of H.Al., U
tumor epparently ranges from subdiplioid humasn to polyploid humen. Some potential fac-
tors that may account for the apparent indefinite passage-ability of this tumor in un-
conditioned hamsters are presented.
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